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1.0 INTRODUCTION

1.1 PURPOSE

This report presentsthe results of a solid waste waterquality assessment test (SWAT) investigation

performed at two landfiUfacilities at Naval Air Station (NAS) Alameda,located in Alameda, California. The SWAT

investigation was performed under the Comprehensive Long-Term EnvironmentalAction Navy (CLEAN)Contract

No. N62474-88-D-5086, Contract Task Order (CTO) Nos. 0085 and 0107 by Montgomery Watson (MW),

previously known as James M. Montgomery, Consulting Engineers, Inc. (JMM) and PRC Environmental

Management Inc. (PRC), referred to herein as the PRC team. This study was completed under two CTOs due to

incrementalfunding of Phases5 and6. The first portion of the studywas covered by CTO No. 0085, which

included the drilling of 12of the boring locations. The second portion of the study was covered by CTO No. 0107,

whichincluded the remaining tasks in Phases5 and 6. This study was undertakenas partof the remedial

investigation/feasibilitystudy (RI/FS)investigations in response to a Remedial Action Order (Order)received by the

Navy from the California Deparunentof Health Services (DHS), now known as the Departmentof Toxic Substances

Control (DTSC), on June 6, 1988. The June 6, 1988 Order required that theNavy perform a remedial investigation

at 20 sites atNAS Alameda, located on theeast side of San Francisco Bay (Figure 1-1). The 20 sites identified in

the Order areshown on Figure 1-2.

The Navy undertook the RI/FS investigations at the 20 sites using a phased approachas described below.

Figure 1-3 presents the current implementationschedule for the phased program.

Phase   dmla.tmxa

Phases 1 and 2A Field investigation anddata Sites 1 (partial),2 (partial),3, 4
summaryreport (pmtial), 9, 10B, 13, 16, and 19

Phases2B and 3 Field investigationanddata Sites 4 (partial), 5, 6, 7A, 7B, 8,
summaryreport 10A, 11, 12, 14, and 15

Phase 4 Ecological assessment Sites 17 and 20

Phases 5 and 6 SWAT investigation Sites 1and 2 (1943-1956 Disposal

Area andWest BeachLandfill)

Phase 7 ComprehensiveRI report All Sites

Phase8 Feasibility Studyreport All Sites

Thisreport focuses on the resultsof the SWAT investigation(Phases5 and6) conductedat the 1943-1956

Disposal Area(Site 1) and West Beach Landfill (Site 2). The qualitycontrolsummaryreport(QCSR)related to the

SWAT will be a separatedocument(PRC/MW, 1993). As indicatedabove,other investigationsthatarenot

associated with the SWAT investigationhave been conductedfor Sites 1and 2 under Phases 1 and2A. These
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investigationswereconductedby Canonie EnvironmentalServicesCorporation(Canonie). Seven othersites

identified in the Orderwere investigatedearlierby Canonie as partof Phases 1and 2A activities. Results of Phases

1 and 2A workwill be included in a futuredata summaryreport. Ten of the 20 sites were included in Phases2B and

3 investigations. A draft-t-realData SummaryReport for the Phases 2B and 3 was submitted to the Navy in April

1992 (PRC/JMM, 1992). Two offshoreareasidentified in the Orderwill be included in a futureecological

assessment investigation that is being performedas Phase 4. Phases 7 and 8 will consist of the comprehensive

RI/FSreportsthat are tentatively scheduled to be initiated in late 1992.

The SWAT investigationwasperformedin accordancewith the workplans preparedby Canonie,Volumes

1 through8 (Canonie 1988 through1990), andaddendumto these planspreparedby the PRC team(PRC/JMM,

1991b). Theseworkplans (PRC/JMM,1990) andaddendumwerepreparedto complywith the RFFSguidance

developedby the U.S. EnvironmentalProtectionAgency (EPA) underthe ComprehensiveEnvironmentalResponse,

Compensation,andLiability Act (CERCLA)as amended by the SuperfundAmendmentsand ReauthorizationAct of

1986 (SARA). This reportdescribes the field work,analyticalmethods, results, conclusions and recommendations

of the investigations for Phases 5 and 6 only.

1.2 OVERALL REMEDIAL INVESTIGATION AND SWAT PROGRAMS

Prior to receiptof the Order,theNavy hadbegun investigationsatNAS Alamedaunderthe Naval

Assessmentand Controlof InstallationPollutants(NACIP)program. Under the NACIP program,an initial

assessment study(IAS) was conductedby Ecology &EnvironmenLInc. rE&E,1983). A confirmationstudy(CS)

was thenperformedby WahlerAssociates in 1985at sites identified for furtherstudy in the IAS. Results of the CS

investigation for Site 1 is summarizedin Section 8.0 of this report.

In 1988, the Navy retained Canonie to review the DTSC and EPA comments on theIAS and CS reports,

and to develop a work plan to satisfy CERCLA guidanceforconducting RI/FSactivities. Canonie prepared work

plans for the RI/FS workat sites identified for furtherstudy in theCS performedby Wahler(1985). The RI/FS

work plans, including samplingplans,quality assuranceprojectplan, and a health and safety plan, were approvedby

the DTSC.

The workplans proposed thata SWAT investigation be conductedat Sites 1and 2 to evaluate whetherthe

site groundwaterhas been impactedby chemicals thathad been potentiallydisposed of at the landfills. All landfiU

ownersare requiredunderthe provisions of the CalderonBill (AB 3525), whichhas been incorporatedintothe

California WaterCode (Section 13273), to implement a SWAT program. A SWAT proposal was preparedby

Canonie and was presented in Volume 1A of theCanonie RI/FSSampling Plan (Canonie, 1990d). The proposal

was preparedin accordancewith the California StateWaterResources ControlBoard document tiffed "Technical

Guidance Manual, Solid Waste WaterQuality AssessmentTest (SWAT) Proposalsand Reports"(AppendixA), dated
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August 1988, and CERCLA'sRI/FSguidancesdeveloped by EPA. Priorto thebeginning of the SWAT

investigation, the PRC team proposed several modifications to the original SWAT proposal. These modifications
include changesto the samplingplanand the quality assuranceproject plan (QAPjP). The addendumto the SWAT

proposalwas submittedto the Navy forsubsequentsubmittalto the regulatoryagencies in April 1991. A summary

of theapprovedaddendumto the SWATproposalis presentedin Section6.0 of this report. The SWATGuidance

Document states severalissues that need tobe discussed to consider the SWATreportcomplete. These issues are

addressedin Section 10.4.

1.3 NAS ALAMEDA - SITE DESCRIPTION

This section describesthe location,physiographicsetting/climate,andhistoryof NAS Alameda.

Informationregardingthe regionalgeology andhydrogeologyis presented in Section 2.0 (RegionalConceptual

Model) of this report.

1.3.1 Location of NAS Alameda

NAS Alamedalies on the westernend of AlamedaIsland,in AlamedaandSan FranciscoCounties(Figure

1-1). AlamedaIslandlies alongthe easternside of the SanFrancisco Bay,adjacentto the city of Oakland,andon the

western edge of the East Bay Plain. NAS Alameda,rectangularin shapeand occupiesapproximately2,634 acres.

Approximately1,526acresof NAS Alamedaareabovewaterand 1,108acresarebelow water. A briefdescriptionof

the locationsof Sites 1 and 2 and an adjoiningareaareprovidedbelow. Details of the othersite information(e.g.,

history, disposal activities, currentuse, etc.) for these two sites aresummarizedin Sections 8.0 and 9.0 of this

report.

1.3.1.1 Site 1 - 1943-1956 Disposal Area. The Disposal Area is located in the northwestern

comer of NAS Alamedaand occupies an areaof approximately120acresas shownon Figure1-2. The Disposal

Areais surroundedby theOaklandInnerHarborto thenorth,the San FranciscoBay to the west, Site 2 to the SOuth,

and the RunwayArea to the east. The northhalf of Site 1 is located in Section 32, Township 1 South,Range4

West, and the SOuthernhalf is in Section 5, T2S, R4W. The entire 1943-1956 Disposal Areais situatedin Alameda

County. Site 1 was active from 1943 to 1956.

1.3.1.2 Site 2 - West Beach Landfill. The West Beach LandfiU is located at the southwestern

comer of the airstation, and occupies an areaof approximately110 acresas shown on Figure1-2. The landfillis

surroundedby the SanFranciscoBay to the south andwest, Site 1 to thenorth,and the RunwayAreato the east.

Site 2 is located in Section 5, T2S, R4W. The SOuthwesternportion of Site 2 is situated in SanFranciscoCounty,

_, the remainderof the landfill is in AlamedaCounty. Site 2 was active fromapproximately1952 to 1978.
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1.3.1.3 Runway Area. In this investigation,soil and groundwatersamples were also collected from

the RunwayAreaforchemical analysesforestimatingbackgroundchemical concentrationsforSites 1and 2. As

shownon Figure1-2, the RunwayAreais locatedimmediatelyeast of Sites 1and2 and occupies approximately326

acres. Details of the constructionand backgroundregardingtheRunwayAreaarepresentedin Section 7.0 of this

report. The runwaysare active.

1.3.2 Physiographic Setting/Climate

AlamedaIslandis located within the San FranciscoBay Basin, whichlies within the Coast Range

physiographicprovince of California. The island lies at the foot of a gentlywestward-slopingplainthatextends

from the Oakland/Berkeleyhills on the east to the shoreof the SanFranciscoBay on the west. Originallya

peninsula,AlamedaIslandwas detachedfrom the mainlandin 1876whena channelwas cut linkingSanLeandroBay

andSanFranciscoBay. The channelwas laterdredgedto allowaccess forcommercialship trafficto andfromthe

island'searly industrialsites.

The SanFranciscoBay areaexperiencesa maritimeclimatewithmild summerandwintertemperatures.

Rainfalloccursprimarilyduringthe months of OctoberthroughApril. Due to the varied topographyof thebay area,

climaticconditionsvary considerablythroughoutthe region. EasternAlamedaCountyaveragesapproximately12

_, inchesper yearof rainfall(USGS, 1989;CaliforniaRWQCB, 1986). NAS Alamedaaveragesapproximately18
inchesperyearof rainfall(AirTrafficControlNAS Alameda,1992). The areahasbeenexperiencingdrought

conditions since 1987;thus, precipitationhas beenbelow normallevels.

1.3.3 Operational History

Priorto 1930, at least two large industrialsites, a boraxprocessingplantand an oil refinery, were located

on the islandnear whatis now the easternend of NAS Alameda. The refinerywas locatedin whatis nowconsidered

Site 13 (Figure 1-2). The boraxplant was locatedon what is now the southeasterncornerof Atlanticand Eighth

Streets(Sanborn, 1897). The 1899 U.S. GeologicalSurvey(USGS) San FranciscoQuadrangle(1:62,500) shows

the SouthernPacificRailroad(SPRR)narrow-gagespurextendingalongthe southernside of the presentOakland

InnerHarbor(Figure1-4).

The U.S. Armyacquiredthe NAS site fromthe city of Alamedain 1930and began constructionactivities

in 1931. In 1936, theU.S. Navy acquiredtitle to the landfrom the Armyandbegan buildingthe air stationin

response to the militarybuildupin Europepriorto WorldWarIT.The air stationis largelyconstructedon hydraulic

fill material,as discussed in Section2.1. The Navy constructedNAS Alamedasouth of the SPRRnarrowgage spur

which was used as the northernbreakwaterfor the airstation. After the U.S. enteredinto the warin 1941, moreland
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was acquiredadjacentto the airstation. Following the end of the war,NAS Alamedareturnedto its originalprimary

missionof providingfacilities and supportfor fleet aviationactivities.

Disposaloperationsbegan in Site 1 in theearly 1940s. The landfillwas only used forNAS Alamedaand

other Naval facilitiesin the Oaklandarea, andwas not open to the public. Recordsof the waste materialsplaced in

the landfill were not maintained(Canonie, 1990d). Site I was operationaluntil 1956.

Site 2 receivedalmost all of thewaste generatedby the air stationand lesseramountsof waste generatedby

nearby Navy bases. Other sources of waste werethe Oak KnollNaval Hospital (nowOakland Naval Hospital);

Naval Supply Center,Oakland; and TreasureIsland. Site 2 was operationalfrom approximately 1952to March 1978

(Canonie, 1990d). Site 2 went into full operation after Site 1 was closed in 1956.

Currently,the westernportionof the airstationis primarilydevelopedwith runwaysand supportfacilities.

The western endsof the main runwaysareon top of the 1943-1956 Disposal Area(Site 1). The southwestern

portion of the West BeachLandfill (Site 2) is now a wetland. The easternportionof the airstation is developedwith

offices, residences,andindusu'ialfacilities.

1.4 REPORT ORGANIZATION

This reportis organized suchthatall site-specific informationfor each site investigatedis presentedin a

single section. Elementscommon to both sites arediscussed in Sections 2.0 through6.0. Section 10.0

summarizesthe results of the SWAT investigationand presents the recommendations.

It shouldbenotedthatthisreportpresentsonlythe resultsof thedatacollectedduringthe SWAT

investigationandtheresultsof apreliminaryassessmentas to whetherchemicalshavebeenreleasedintothe

groundwaterandsubsequentlymigratedoff-site. AsubsequentRIreportwilldescribechemicalfateandtransport,

provideariskassessment,andaddresspotentialapplicableorrelevantandappropriaterequirements(ARARs).

The report is organized as follows:

• Section 1.0 - Introduction

• Section 2.0 - RegionalConceptualModel

• Section 3.0 - Applicableor Relevant andAppropriateRequirements

• Section 4.0 - Public Healthand EnvironmentalEvaluation

• Section5.0-CriteriaforPreliminaryDataEvaluation

• Section 6.0 - Phases5 and 6 InvestigationDescriptionandMethods

• Section 7.0 - RunwayArea
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• Section 8.0 - Site 1 - 1943-1956 Disposal Area

_, * Section 9.0 - Site 2 - West Beach Landfill
• Section 10.0 - Conclusionsand Recommendations

• Section 11.0 - References

• Section 12.0 - Response to Comments
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2.0 REGIONAL CONCEPTUAL MODEL

Thissectionpresentsa conceptualmodelforNAS Alamedathatincludesan overview of thegeology and

hydrogeologyof the areaanda discussionof the occurrenceandqualityof groundwater.Site-specificgeologic

informationis presented in the individualsite sections,along with the resultsof the investigationforeach site.

2.1 REGIONAL GEOLOGY/HYDROGEOLOGY

Alameda Islandis underlainby approximately400 to 500 feet of unconsolidatedsediments unconformably

overlying consolidated,Jurassic/CretaceousFranciscanbedrock (Rogersand Figuers, 1991). The unconsolidated

units, from oldest to youngest,are Pliocene to late Pleistocene terrestrialand estuarine deposits, late Pleistocene

estuarinedeposits, late Pleistocene/Holocenealluvial and eolian deposits, and Holoceneestuarinedeposits (Atwater,

Hedel, and HeUey,1977). These units are roughlyequivalent to the Alameda, San Antonio, andPosey formations,

the Merritt Sand, and the Young Bay Mud describedby previous authors (Trask and Rolston, 1951; Radbruch,1957)

(Figure 2-1). The Holoceneestuarine deposits are overlain by artificial fill at the NAS Alameda site. Figure 2-1

presentsgenerallizedstratigraphiccolumnsfor theareawitha comparisonto stratigraphicnomenclaturepreviously

appliedto units in theNAS Alamedaarea. Figure2-2 shows the well locations at Sites 1, 2, and the RunwayArea

atNAS Alameda andthe cross section lines. Generalizedcross sections illustrating the lateral and vertical

relationshipsof the stratigraphicunitsare presentedon Figures 2-3, 2-4, and 2-5.

The Alameda,San Antonio, and Posey formationshavebeenpreviously referredtocollectively as theOld

Bay Mud(Treasher,1963). This terminologyimpliesestuarine(bay)deposition for the entiresequence,although

much of which has beenterrestrialalluvium(stream)deposits. The termOld Bay Mudis thereforenot used in this

report. The Holoceneestuarineunitshave been previouslyidentified as Young Bay Mud,and the terminology

HoloceneBay MudUnit hasbeenadoptedfor thisreport.

The units of primaryconcernin this investigationare the late Pleistocene/Holoeenedeposits, the Holocene

Bay Mud Unit,andoverlyingartificialfill. Descriptionsof the entiresequence withthe exceptionof the

Jurassic/CretaceousFranciscan,arepresentedbelow, beginningwith theoldest(deepesO.

UndividedPliocene/PleistoceneT_zestrialandEstuarineDeposits. Pliocene/Pleistocenedeposits

immediatelyoverlieFranciscanbedrockin the vicinityof AlamedaIsland. These Pleistocenedepositsare

approximatelycorrelativewith the Alamedaformationof Traskand Rolston(1951) (Figure2-1). The unitconsists

of undifferentiatedterresa'ialand estuarinedepositsof earlyPleistoceneage (Atwater,Hedei,andHelley, 1977). It is

themost extensive of all the late Pleistocene-agedeposits in the Bay Area. RogersandFiguers(1991) suggestthat

_, the Alamedaformationcanbe divided into two units: thelower continental(terrestrial)unit (300 to 600 feet thick)
and an uppermarine(esturine)unit (200 to 400 feet thick).
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The lowercontinentalunit was deposited asalluvial fans, floodplain deposits, streams,lakes, and swamps.

The alluvial fans were shed off the Oakland/Berkeleyhills located east of the island. The terrestrial portion consists
of channelsof sandsand gravel withsilt andclay interbeds. The unitsare discontinuous and correlationof

individualbeds is dift-lcult.

Between 400,000 and 500,000 yearsago the sea enteredthe baydepressionand the depositional

environmentschangedfrom exclusively continental to interbedded alluvial, brackish-estuarine,and marine(Hall

1965;Sarna-Wojcicld, 1985; Clifton and Hunter,1991). The estuarine portion was deposited in a shallow estuary at

the siteof the present-day San Francisco Bay. The estuarine portion consistsof relatively finer-grainedmaterial and

contains sparse microscopic marine fossils.

The thickness of the early Pleistocene deposits in the vicinityof Alameda Island is not known. However,

the Alameda formationhas a known maximum thickness of 1,050 feet and is approximately360 feet thick in the

vicinity of NAS Alameda (Radbruch,1957). This unit was not sampledin the Phases 5 and 6 investigation, and the

depth at which it occurs underthe sites investigated is unknown.

Late PleistoceneEsmarineDepo_sits. Estuarinedepositsof late Pleistoceneage overlie theundivided

Pliocene/Pleistocene deposits. These estuarinedeposits include most of the San Antonioformationof Traskand

Rolston (1951) (Figure 2-1). The estuarinedeposits, in the vicinity of NAS Alameda, consist of a dark greenish-

gray silty clay. The unit is approximately36 feet thickunder the westernmostportion of Alameda Island (Atwatcr,

HedeLandHelley, 1977). The unitis consideredanaquitardin the NAS Alameda areaandis presentat a depth of

approximately 90 feet under the westernmostportions of NAS Alameda (PRC, 1991).

Late Pleistocene/HoloceneDeposits. Alluvial and eolian deposits of late Pleistocene to Holocene age

unconformablyoverlie thelate Pleistoceneestuarinedeposits (Atwater,Hedel, and Heiley, 1977). The oldest

portionsof the alluvial deposits m'eapproximatelyequivalent to the Posey formationof Trask and Rolston (1951).

The youngerportionsof the alluvial depositswere depositedeast of the Alameda area and arenot discussed furtherin

this report.The eolian (windblown)deposits areapproximatelyequivalent to the MerrittSand of Trask and Rolston

(1951). These deposits formedas sanddunes when sea level was much lower thanat presentand the shorelineof the

west coastwas outside the Golden Gatepassage on what is the presentcontinentalshelf (Atwater,Hedel, and Helley,

1977).

Eoliandeposits in the vicinity of NAS Alamedaconsist of fme-grainedsand to silty sand. Bivalve shells

andshell hashwereobserved in the unit, indicatingsome marinereworkingduring themost recentsea level rise. A

paleochannelhasbeen previously identified thatdowncuts into or bisectsthe eolian depositsin thevicinity of NAS

Alameda (Radbruch, 1957; PRC, 1991). The paleochanneltrends roughlyeast-west through the central portion of
NAS Alameda.
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Thereare twopossibleexplanationsfor the paleochannel.The f_rstis that thepaleochannelwas

_, contemporaneouswith theeolian deposits. The late Pleistoceneestuarinedepositsareoverlainby alluvialdeposits.
The secondexplanationis a rejuvenatedstreamsystem in late Wisconsin timeerodedthe late Pleistocenedeposits

andunderlyingSan Antonioformation(Rogersand Figuers, 1991). Thus,the eoliandeposits arenotpresentin the

centralportionof NAS Alameda,and the Holocene Bay MudUnitdirectlyoverlie latePleistoceneestuarineor

undivided Pliocene/Pleistoceneterrestrialandestuarinedeposits. The geologic data collected for thisreportindicates

that a combination of the two theories is actually more correct. Without age dating the sediments, a more accurate

pictureof the geology is not possible. Stratigraphically,the contact between the two units is difficult to determine

in locations where the sandy portionof the Holocene Bay Mud Unit directly overlies the alluvial deposits.

Holocene Bay Mud Unit. The Holocene Bay Mud Unit is the youngestnaturally-occurringunit in the

vicinity of NAS Alameda. The unit consists of t'me-gralnedsedimentsdeposited in an estuarineenvironment.The

unit is still being deposited in the present-daySan Francisco Bay. In the vicinity of NAS Alameda, the Holocene

Bay Mud Unit consists of clay to siltyclay with silty and clayey sand interbeds. Bivalve shells are presentin some

portions of the unit. In the easternportion of the air station, the uppermost portions of the unit contain abundant

plantremains. This areaof the air stationwas mapped as tidal flats in an 1856 U.S. Coast and Geodetic Survey

(Figure2-6) (Radbruch,1957). These tidalflat depositsare interpretedto gradewestwardinto subtidaldepositsand

both areconsideredthe Holocene Bay Mud Unit in this report.

The Holocone Bay Mud Unit is overlain by fill ranging in thickness from0 to 30 feet over

most of NAS Alameda. The fill is thinnestin the 1856 tidal flat areaand thickenswestward. The fill consists of

dredgespoils from the surroundingSanFranciscoBay, the Seaplane Lagoon, and the OaklandChannel.

composition of the fill varies, but it is generally silty sand to sand with minor inclusions of clay and/or gravels.

The sand fill is similar to the late Pleistocene/Holocene eolian deposits, whichin most cases servedas a sourcefor

the fill where it underliesthe surrotmdingbay.

Little information on thetiming or the natureof timfill operations(i.e., hydraulic or other) is available.

However, historicalaerial photographsindicate thatby 1939portionsof the present-dayairstationlocatedboth

northeastand northwestof the SeaplaneLagoon are still submerged. The centralportionof the air station (northof

the SeaplaneLagoon) had been filled by whatappearsto be hydraulicfill operations. Ina February1939photo

(Pacific Aerial Surveys),the northernhalf of the airfieldappearsto be filled. In these photos fill appearedto be

placed in east-westlinearrows withtheinterveningswales Dlled with water. This fill proceduremay haveproduced

a systematicvariationin grainsize of the fill material with finer-grainedmaterialbeing depositedcloser to the

water-fRiedswales andcoarser-grainedmaterialbeing depositedcloserto thepoint at which the hydraulicfill pipe

discharged. Thispotentialvariationin grainsize, if presenLcouldaffect shallow groundwaterflow by creating

preferentialgroundwaterflow pathswithinthecoarser-grainedmaterial.
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2.2 GROUNDWATER OCCURRENCE

For thepurposesof thisreport,the sedimentsbeneathNAS Alamedaaresubdividedinto two aquifers. The

shallowdr fwst aquiferconsistsof two water-bearingzones (Figure2-7). The firstwater-bearingzone is in the fill

and the secondwater-bearingzone is in the late Pleistocene/Holocenedeposits. The AlamedaCounty FloodControl

and WaterConservationDistrict(ACFCWCD)defines wells thattaptheshallowaquiferas those with depths

generallynotexceedingabout100 feet. The deeperorsecondaquiferis in theundividedPliocene/Pleistocene

terrestrialdeposits(Alamedaformation).

The fill comwises thefirstwater-bearingzone underneaththe westernportionof NAS Alameda. The water-

bearingfill underliesmost of NAS Alameda,with theexception of theeasternmostportionof the airstationwhere

the fill is thinnest. In the easternportionof the air station,the uppermostwater-bearingunitincludes native

sedimentsof the Holocene Bay Mud Unit (PRC/JMM,1992).

The late Pleistocene/Holocenealluvialandeolian depositsarelocallyconsidereda separatewater-bearing

zone in theNAS Alamedaarea. The eofian/alluvialdepositswereconsidew.dby Canonieto comprisean aquifer

separatedfrom the fill by the HoloceneBay MudUnit (Canonie, 1990d;PRC,1991). However, theHolocene Bay

Mud Unit has been found to be discontinuousin the southwesternmostportionof Site 2 andtheeasternportionof

Site 1. Thus, in these localizedareasthefirstand secondwater-bearingzones in the fast aquiferareconsideredin
this reportto be at least possibly in partialhydraulicconnection (PRC, 1991).

ThealluvialportionoftheunderlyingundividedPliocene/Pleistocenedeposits(Alamedaformation)

comprisesadeeper,secondaquifer.Existinginformationontheoccurrenceandqualityofgroundwaterwithinthese

aquifersandwater-beatingzonesisixesentedbelow.

2.2.1 Expected Occurrence of Groundwater

Groundwaterin coastalareasgenerallyoccursas freshwatezin inlandareaswith a zone of mixingalong the

coast where the freshwatermeets saltwater. At NAS Alameda,freshwaterto brackishwaterwas identifiedin thefast

water-bearingzonearoundthe two landfillsandin the RunwayArea(Figures 2-8 and 2-9). The groundwaterin the

secondwater-bearingzone is classifiedas brackishor saline (also see Section 2.3) (Figure2-10).

Regionalgroundwaterin theEastBay Plainreportedlyflows fromhighlandseast of the islandwestward

towardthe SanFranciscoBay (ACFCWCD, 1988). In a simplisticmodelforAlamedaIsland,shallow groundwater

wouldbe rechargedthroughunpavedsurfaceareasat NAS Alamedaandflow throughthe subsurface,outward,north,

south, andwest, towardthe boundariesof the airstationand island. This simplisticscenariomaybe complicatedby
the presenceof preferentialflow paths,regional gradient,low permeabilityzones (bothverticalandhorizontal such
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as the HoloceneBay Mud Unit-idledpaleochannel),localpumpingand tidal influenceson the perimeterof the

island. A combinationof these factorsmayaffect gradientsandflow directions.

Naturalpreferentialflow pathsexist suchas streamchannels. Twosourcesof man-madepreferentialflow

pathwaysforgroundwaterarelikely to exist at NAS Alameda. The t-h-stis hydraulicfill placedon the tidalflatsand

in shallow portionsof the bay in the 1940s to create the island. These methods generallyresultin some sortingby

grainsize. Review of historicaerialphotos indicatesthe hydraulicdischargepipes weremoved in a seriesof east-

west linearrows. Thiscould resultin some degreeof preferentialflow pathways along the rows.

A secondandperhapsmore locally significanttypeof featurethatcouldaffect flow pathwaysareutility

trenchesthatintersectthewatertable in the fLrStwater-hearingzone. These arediscussedin Section 2.4. The

backf'dlmaterialmay bemorepermeablethanthe surroundingsoftsandcould actasa conduit. Tidalactionmay

extendinlandandaffect watertablegradientsalong trenchesandsurroundingareas. The possibleoccurrencesof tidal

influenceson groundwaterflow andgradientalong utilitytrenchesandalong theperimeterof the islandwere

investigated in this report (Section 2.4).

2.2.2 Observed Occurrence of Groundwater

Groundwaterin thefirstwater-bearingzone was first encounteredatapproximately3 to 5 feet below ground

surface throughoutmost of Sites 1 and2. Groundwaterin the secondwater-bearingzone is semi-confined;the water

level rose to approximatelythe same level as in the firstwater=bearing zone.

Groundwaterflow in the firstwater-bearingzone is outwardfrom the RunwayArea, to the north,south, and

west, with estimatedgradientsrangingfrom 0.0006 feet/foot in the vicinity of Site 1 to 0.003 feet/foot in the

vicinity of Site 2. Groundwaterflow in thesecondwater-bearingzone is also outwardfromthe areaaroundthewells

in the RunwayAreato the north,south,and west, towardSites 1 and2, withestimatedgradientsrangingfrom

0.0011 feet/foot to 0.0006 feet/foot. These areslightto low gradients,and groundwaterdischargeratesfrom these

zones are likely to be low.

A relatively deep utility trenchcontaininga stormsewer exists alongthe easternboundaryof Site 2,

runningnorthto south. The outfall is throughthe sea wall in the vicinity of well M-O15A. The backfill material

could be acting as a preferentialflow pathincreasingthe tidal effectsin theseriesof wells completed in the first

water-bearingzone on the easternside of Site 2. Results of the tidalinvestigationarepresentedin Section 2.4 of

this report

The wells designatedwithan "A"arescreenedacross the watertableof the firstwater-bearingzone in the
saturatedfill (Figure2-7). This was doneto accommodateforseasonalvariationsin the watertable. The wells
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designatedwithan "E" were installedon the westernperimeterof Sites 1 and2, adjacentto San FranciscoBay.

Thesewells arescreenedat thebaseof the fhst water-bearingzone and abovethe HoloceneBay MudUnit. The wells

designatedwitha "B" arescreenedin the secondwater-bearingzonein the latePleistoceneandHolocene

alluvial/eoliandeposits, below the HoloceneBay Mud Unit. Finally,the wells designatedwitha "C"arescreenedat

the baseof the Pleistocenealluvial/eoliandepositsabove the late Pleistoceneestuarinedeposits (San Antonio

formationequivalent). Many of the wells aroundSites l, 2, and the RunwayAreawere drilled as clusters. Some

"A" wells were drilledalone butall "B,""C,"and "E"wells have at leastan "A" well associatedwith them.

2.3 GROUNDWATER QUALITY

Groundwatercan be classifiedas fresh,brackish,or salinebasedon totaldissolved solids (TDS)and/or

specific conductivityvalues (Table2-1). Analyticalresultsforeither one or bothof these parametersareavailable

forgroundwaterin all wells installed in thePhases5 and 6 investigation. While no sampleswere collectedfrom the

deeperor secondaquifer in this investigation,historicalinformationon waterqualityis availablefor wells installed

in this aquifer. Descriptionsof wate, qualityin both the shallow or firstaquifer and deepor secondaquifer in the

NAS Alamedaareaarepresentedbelow.

2.3.1 First Aquifer

Waterqualityproblemshavebeenidentifiedin wells thattapthefirstaquiferin theAlamedaarea(wells

generallynot exceedingabout 100feet) (ACFCWCD, 1988). Water qualityproblemsidentifiedin these wells

includehigh concentrationsof nitratesand saltwaterintrusion(ACFCWCD, 1988). Nitrateconcentrationsin excess

of public health standardshavebeenidentified in wells in the EastBay Plainareaformanyyears(ACFCWCD,

1988). Saltwaterintrusioninto the late Pleistocene/Holoceneeolian deposits hasalso beenidentified (ACFCWCD,

1988). The intrusionof saltwater into the late Pleistocene/Holocene deposits is thought to be related to density

differencesbetweensaltwaterandfreshwaterratherthanpumpingofgroundwater.Moreover,monitoringofwater

levels in manyof thewells installedin the investigation indicate the fn'stand secondwater-bearingzones are

influencedby tidalfluctuations. Therefore,thenaturalmigration of saltwaterinto the water-bearingzonesprobably

accountsfortheelevatedTDSconcentrations.

The groundwaterin theartificialfill (the firstwater-bearingzone) is classifiedas fresh to salinebasedon

TDS concentrationsranging fxom343 to 31,300 milligramsper liter (mg/L) (SWRCB, 1988a;Freeze and Cherry,

1979;DriscolL 1987). Figures 2-8 and 2-9 summarizethe TDS concentrationsin wells instaUedin the artificialfill

at Sites 1, 2, and the Runway Area. Groundwaterin the fill at Sites 1 and 2 is influencedby freshwaterrecharge.

Thereare largeunpavedand grassy areasthatallowinfiltrationof pt-ecipitation.
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ThegroundwaterinthelatePieistocene/Holocenedeposits(thesecondwater-bearingzone)is classifiedas

brackishto salinebasedon TDSconcentrationsrangingfrom3,980to 29,100mg/L(SWRCB,1988a;Freezeand
Cherry,1979;Driscoll,1987). Figure2-10summarizestheTDSconcentrationsin wellsinstalledin the late

Plelstocene/Holocenedepositsat Sites 1,2,andtheRunwayArea. Thegroundwaterin the late

PleistocenePrlolocenedepositsmaybe influencedby directcommunicationwithSanFranciscoBay.

2.3.2 Second Aquifer

Groundwater within the gravel and sandbeds of the undividedPliocene/Pleistocenedepositswas at one time

used for industrial supply wells at NAS Alameda. At least two wells were takenout of service, thePan American

well and the Army well. The Pan American well one of the industrialsupplywells, was takenout of service due to

mercury contamination, possibly derived from the Franciscanformation (HSI, 1977). The Pan American well was

drilledto a total depth of 447 feet, and was completed in the Alameda formation(perforationsat 275 feet to 280 feet,

320 feet to 345 feet, 385 feet to 387 feet, and 439 feet to 444 fee0. The concentrationof mercury detected in the

well was 0.011 rag/L, which exceeds the MCL of 0.002 mg/L (EPA, 1991).

2.4 TIDAL INFLUENCE STUDY

A tidal influencestudy wasconductedduringApril1992 at NAS Alamedaat Sites 1, 2, and the Runway
Area. The purposeof thestudy was to producethe following informationto assess thepotentialfor landt-dlleachate

dischargeto the bay:

• An evaluationof the influenceof tidal fluctuationsin San FranciscoBay on the firstand second
water-bearingzones.

• Determinationof groundwatergradientsandflow directionsin the two water-bearingzones.

The tidalinfluencestudy includedmonitoring the water levels in 55 wells as follows:

• 39 wells installed in the fast water-bearingzone ("A"and '_" wells)

• 16wells screenedin the second water-bearingzone ("B"and "C" wells)

In addition,waterlevels in the baywere monitoredfor referencepurposes.Thesewaterlevels were takenat

Pier 4 in the OaklandInnerHarborestuaryandat the smallcraft docks in the SeaplaneLagoon.

Waterlevels were monitoredin all wells duringa4- to 5-dayperiod. At the beginningand at the end of the

monitoringperiod,water levels were measuredmanuallywith a weighted tape (to 0.01 feet) in eachwell to calibrate

the equipmentandprovidereferencemeasurements.Duringthemonitoringperiod,water level measurementswere
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collectedat 15-minuteintervalsusinga pressuretransducerconnectedto an electronicdatacollectionrecorder(forthis

SWAT,Hermit1000and 2000 dataloggerswereused).

The datacollected fromeachwell wasreducedto a 72-hourperiod: from 18:00hourson April16, 1992, to

18:00hourson April19, 1992. This informationwas thenused for comparisonsamongwell data. The information

was plottedon timevs. waterlevel graphs;theplots are includedin AppendixJ. The waterlevels in thebay,

measuredat Pier 4, fluctuatedapproximately9 feet, from7.69 feet abovemean low low water (MLLW)athightide

to 1.86 feet below MLLW at low tide, duringthis 72-hourperiod.

In general,water levels in the secondwater-beatingzone wells respondedmore quickly,but with less

amplitude,to tidal influencesthandidthe waterlevels in the firstwater-_aring zone (Figure2-7). The rapid

responseof the second water-bearingzone totidalfluctuationsis dueprimarilyto the semi-confinednatureof the

zone. Fluctuationsin waterlevels in monitoringwells in bothzones rangedfromnot-measurableto 7.5 feet and are

shown on Figures2-11 and2-12;

* Fluctuationsof greater than2 feet weremeasuredin I1 "A"and "E"wells and in 2 "B"and "C"
wells;

• Fluctuationsof 0.5 to 2 feet were measuredin 4 "A" and"E"wells and in 7 "B" and"C"wells;

• Discernible(but less than6 inches) fluctuationswere recordedin 11 "A"and "E"wells andin 5
"B"and "C"wells; and

• Waterlevels in the remaining13 "A" wells and 2 "B" wells showedno measurabletidal influence.

A downwardverticalheaddifferencebetweenthefirstandsecondwater-bearingzoneswas observedat all

cluster wells in the RunwayAreaandalong the easternmarginof Site 2, with the exceptionof well clusterM-010.

In wells installednearthewesternshore,thehydraulicheaddifferencesbetweenthe Fastandsecondwater-bearing

zones reversecyclically duringeach recordedtidalcycle. Thisoscillationoccurswhen the waterlevel in the "A"or

"E"wellsfluctuatewithgreatermagnitudethandothewaterlevelsinthe"B"and"C"wells.Thisoscillationwas

observedatclusterwellsM-020,M-021,M-023,M-025,andM-027.Figure2-13illustrateshow thevertical

hydraulicheaddifferenceschangeduringthewaterlevelfluctuationsobservedintheclusterM-025.

A comparisonof the temporalrelationshipof the high tide peaks in the bay and in the monitoringwells

installedin the two water-bearingzones at the westernshoreshows thatthe firstwater-bearingzone wells lagged in

response behind the wells in the second water-bearingzone by up to 2 hours. The water levels in "B"and"C"wells

also showed thattidalinfluencesareobservedin the second water-bearingzone furtherinlandthanin the "A"and"E"

wells.
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Two potentiometricsurface,orwaterlevelcontourmaps wereconstructedfromdatacollectedduringthis

studyandarepresentedin thissection asFigures2-11 and2-12 for the "A" wells/firstwater-bearingzone,and"B"
wells/secondwater-bearingzone, respectively. Elevationdatumon these figuresis MLLW. Eachmap shows the

estimate_waterlevel contoursandincludesbargraphsto illustratethe amountof tidalfluctuationmeasuredateach

well. For graphicalclarity, no bargraphswere presentedforwells thathad waterlevel fluctuationsof less than0.1

feeL The filtered data were preparedaccordingto the falteringmethod of Serfes (1991). The filteringmethod

consisted of taking 71 hoursof consecutive readings and applying threemoving averages to themeasurements to

yield a mean. The final result is the filtered mean, which is equivalent to the 35th hour of sample data.

2.4.1 First Water-Bearing Zone of First Aquifer

A review of graphicplots of the waterleveldata (AppendixJ)indicatedthatthe influenceof tidalcycles on

the first water-bearingzone was felt most stronglyin "A"and"E" wells near the westernandsouthernshoresof Site.

2. Waterlevels measuredin wells M-018E, M-020E, M-021E, andM-023E fluctuated5.5 feet, 7.5 feet,6.5 feet,

and 6 feet,respectively. "A" and"E"monitoringwells located alongthe Site 1 westernshorewere tidallyinfluenced

also, but to a lesserdegree; themaximumfluctuationrecordedin these wells was 3.5 feet in well M-026A.

The "A"wells locatedalong the northernside of Site 1andthe RunwayArea,neartheestuary,were not

_W' measurablyinfluencedby tidalfluctuations,with the exception of well M-003A (0.11 feet). All "A"and "E"
monitoringwells installedin thefirstwater-bearingzonealong the westernedge and the southernedge of theair

stationwere measurablyinfluencedby tidal fluctuations,with the exceptionof well M-001A, which hadno

measurable fluctuations. Monitoringwell M-001A is installedin the landfillapproximately200 feet from the

westernshoreof Site 1 andmay be hydraulicallyisolatedfromthe bay. Waterlevels in wells in the RunwayArea

nearestto the estuary,M-004A, M-005A, andM-006A, indicatethattidalinfluences in the t-h-Stwater-bearingzone

attenuatequicklywith increasingdistancefrom the northernshore.

Waterlevel fluctuationsin wells installedin the fwst water-bearingzone nearthe western andsouthern

shoresof Sites 1 and2 are most likely causedby bay water infiltrating the shallowfill soils at the marginsof the air

stationduringthe riseof the flood tideand then drainingduringthe dropof waterlevel as the tide ebbs. As water

levels risewith the flood tide, the waterlevel in "E"wells (screenedin the baseof the t'h'Stwater-bearingzone along

the westernshoreof Sites 1 and2) respondto the inflow of waterfromthe bay before "A"wells (screenedin the

upperportionof the firstwater-bearingzone) respond. Heterogeneityand stratificationof soils in the first

water-bearingzonedetermineto a largedegree therate in which waterlevels respondto tidalfluctuations.The time

lag between the "A" and "E"wells also suggestspoorverticalhydrauliccommunicationwithinthe firstwater-

bearingzone; thehorizontalhydraulicconductivitiesare likely to be muchgreat_ thanverticalhydraulic

_, conductivitles. The varied lithologies (interbeddedsands,silty sands,clayey sands,silts, andclays) observed during
drilling also suggestpoor verticalhydraulic communication.
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The waterlevels in thecompletelysubmergedscreenedintervalof the "E"wells respondmore quicklyto the

hydraulicpressurechange,causedby therisingtide, thandoesthe waterlevel in thepartiallysubmergedscreened

intervalof the "A"wells. The timelag occursbecausethe water levels in the "A"wells rise only afterthe voids in

the unsaturatedsoils above the watertableare filled by the incoming tide. Conversely,as the waterlevels dropin

the bay duringebb tide, "E"wells again respondbefore "A" wells do. The waterlevels in thetopportionof the fast

water-bearingzonedecline aswaterdrainsundergravityfrom the softs. Thismayexplainwhy waterlevels atmany

well clustersin "A"wells decline more slowly thando "E"wells. Figure2-13 illustrates this behavior: the rising

slope of the "A"well curve is steeperthanthe falling slope.

Figure2-11 presentsthe waterlevel contoursin thefast water-bearingzone using the filtereddata.

Groundwaterflow directionin the f'u'stwater-bearingzone is outwardfromthearea aroundwell M-109A to thenorth,

south, andwest, with arangeof estimatedgradientsof 0.0006 feet/foot in Site 1 to 0.003 feet/foot nearthe eastern

boundaryof Site 2 and the RunwayArea.

With the exception of threeof the fo_ur"A"wells along the easternside of Site 2 (M-OIOA,M-O13A,and

M-014A) and well M-007A, the waterlevels in "A"wells installedeast of Sites I and 2 were notmeasurably

influencedby tidalfluctuations. A stormsewer installedin a trenchalong the easternside of Site 2 is in close

_, proximityto the fourSite 2 wells. The depthto waterin these wells was measuredon April20, 1992 to be between
1.98 and 5.33 feet below surface. Although the waterlevel fluctuationsat these wefts are0.1 feet or less, the higher

hydraulicconductivityof the backfillmaterialin the utility trenchmay provideapathway for tidalfluctuationsto

influencethefour wells.

The wat_ levels in the "A" and "E"wells alongthe westernand southernshore(generallywithin30 to 150

feet of theshore)peakedat hightide within 15minutesto 1 hour afterhigh tide was recordedat Pier4. High tide in

well M-O29A,150 feet from the bay, laggedby approximately2 hours;andwell M-007A, located 1,000 feet south

of the estuary,peaked4 hoursafterhigh tide in the estuary. However,well M-010A, locatednearly2,000 feet from

the westernand southernseawalls, showed high tidepeaksabout1 hour afterhigh tide.

2.4.2 Second Water-Bearing Zone of First Aquifer

The "B" and "C"wells installed in the secondwater-bearingzone reslxmdto tidalfluctuationsin thebay

more quicklythanthe "A"and "E"wells. Thisoccursbecausethesemi-confinedsecondwater-bearingzone

experienceshydraulicpressurechangesratherthanthe slower infillrafion/drainprocessobse_'vedin the fast water-

bearingzone wells. The waterlevel graphof well clusterM-025, Figure2-13, illustratesthis relationship;M-025C

curvesalignwith the Pier 4 curves;however the curvesfor M-025E andM-025A lagbehindboththe Pier4 high

tide andlow tide points.
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The fluctuations measured in the second water-bearing zone were more uniform in range than those

measured in the f'u'stwater-bearing zone; the water levels in all monitored wells located along the western shore

fluctuated from 1 to 2 feet during the daily tidal cycle, with one exception, M-001B fluctuated approximately 5 feel

The second water-bearing zone is semi-confined at Sites 1, 2, and the Runway Area. Therefore, the water level

response in the semi-confined "B"and "C" wells is caused by pressure changes, from tidal rise and falL applied to the

semi-confined zone. These pressure changes manifest themselves throughout the semi-confined zone much more

quickly than do the water level changes in the first water-bearing zone. These responses also imply a hydraulic

connection between the bay and the second water-bearing zone. This connection may have been enhanced by

exposing the sediments of the second water-bearing zone during the periodic dredging in the estuary and the

channel/turning basin, to the piers located on the southern side of the air station.

Figure2-12 presentstheestimatedwaterlevel contours in the second water-bearingzone forthe filtereddata.

Groundwaterflow directionsandgradientscan be estimatedfromthis figure;the flow directionin the secondwater-

bearingzone appearsto flow outwardfrom theareaaroundthe wells in the RunwayArea (M-103B,M-105B, and

M-108B), to the north,south, andwest, towardSites 1 and2, with an estimateAgradientof 0.001 feet/foot.

The continuityandhomogeneityof the second water-bearingzone is impliedby the smallbutmeasurable

tidal influence on wells M-108B and M-104C, 1,300 and 2,400 feet from the southernseawall respectively. Only 3
of the 16 "B" and "C"wells, M-O10B,M-O12B,and M-103B, installed in this zone didnothavemeasurabletidal

influences.

2.5 POTENTIAL USES OF GROUNDWATER

The CaliforniaRegionalWaterQualityControl Board(RWQCB),San FranciscoBay Region,has identified

the groundwaterbasinin whichAlamedaIslandlies forpotential use as "domesticor municipalsupply,industrial

processsupply, industrialservice supply,and agriculturalsupply" (RWQCB, 1986). However, theRWQCB

indicatesthat"localgroundwaterqualityconch'tionsmay varysignificantly,due to natm'alfactors,makingsome

groundwatersupplies unsuitablefor the uses indicated."

Historicaldataindicatethatshallowgroundwaterin the EastBay Plainareais affectedby high niwate

concentrationsandsaltwaterintrusion(ACFCWCD, 1988). Based on TDS and/orspecific conductivity(Section

2.3), groundwaterwithinthe t-LrStand second water-bearingzones of the firstaquiferat NAS Alamedais notsuitable

foruse as a drinkingwatersouw,e. TDS values in the t-n'stwater-bearingzone aroundSite 1arevariable,ranging

from517 mg/L to 23,800 mg/L. The fresh waterlens along the westernside of the site is only a few feet thick;in

some of the clustersthe "A"well is fresh (TDS below 3,000 mg/L) and the "E"well is brackish(TDS between
3,000 mg/Land 10,000mg/L). TDS values in thefirstwater-bearingzone aroundSite 2 are variable,rangingfrom

2-11



475 mg/L to 31,300 mg/L. The groundwateris freshfrom wells alongthe easternboundaryof Site 2. The

groundwaterin the wells on the southernandwesternsides of Site 2 aresaline(TDS values greaterthan 10,000
mg/L).

The groundwaterin the secondwater-bearingzonearoundSite I is saline(TDSvalues between11,900

mg/Lto 19,600 rag/L) except forwell M-025C which is brackish(TDSvalue of 3,980 mg/L). The groundwaterin

the second water-bearingzone is brackishto salinearoundSite2. Thegroundwateris brackishalong the western

boundaryof the site (TDS values between 5,520 mg/L to 9,340 mg/L)and salinealong the easternboundary(TDS

values between 26,100 mg/L to 28,200 mg/L).

The deeperof second aquifer(Alamedafomuuion) in theNAS Alamedaarea is not suitableas a chinking

watersourcedue to thepresenceof mercury(HSL 1977)possibly derivedfromtheFranciscanformation.
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surrounding San Francisco Bay, the Seaplane Lagoon, and the Oakland Channel. olive gray to gray, silty sand to clayey sand to fine-sandwith clay stringers. Screen I° 4ool
The fill was hydraulically emplaced. Backfill SCALEINFEET

Contact betweenthe Late Pleistocene/HoloceneAlluvial/Eolian Depositsand VERTICALSCALE:1"=25'
Contact between Fill and Holocene Bay Mud Unit: Late PleistoceneEstuarine Deposits:
The contactis identifiedbya lithologychangefromsiltysandto sandto, incertain The contactis identifiedby an unconformitydefinedby a definitecolor and lithologychange
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The contactisidentifiedby a lithologychangefromsiltysandto sandto, incertain The contactis identifiedby an unconformitydefinedbya definitecolorand lithologychange
locations,siltyclayto clayeysandwithabundantshellsoran increasedquantityof fromdarkolivegrayto grayforthe alluvialdepositsoryellow-brownsiltyorclayeysandto

4_ shellhashmaterial, sandforthe eoliandepositsto darkgreenishgraytogray,organicsiltyclay. NAVALAIR STATION ALAMEDAALAMEDA,CALIFORNIA
Holocene Bay Mud: Late Pleistocene Estuarine Deposits: Fora descriptionofthe UnifiedSoil SITES 1 AND 2
The HoloceneBayMud Unit in the vicinityof NAS Alamedaconsistsof black to gray, The estuarinedepositsin the vicinityof NAS Alamedaconsistof a dark greenish-grayto ClassificationSystemUnits,see GEOLOGIC CROSS SECTION C-C'
clayto siltyclaywithsiltyandclayeysandto sands, gray,verystiff,organic,siltyclay. AppendixE of SWAT Report
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NAVAL AIR STATION ALAMEDA

ALAMEDA, CALIFORNIA

1856 TIDAL FLAT AREA

OaklandInnerHarbor FIGURE2-6
CTO107.A-9

No. 4

• _E _[ JE

J_-WTmY_wmv

LEGEND:

SITE NO. SITE DESCRIPTION
\

1" 1943-1956 DisposalSite \_
2* West BeachLandfill \ \

3 Area97 (Aviationgasolinetanks) \\
4 Building360 (Platingshop,enginecleaningshop,machineshol_\

paintshop,andpaintstrippingshop) _ ___
\\ n

5 Building5 (Platingshop, paintstrippingshop, .,
cleaningshop,paintshop,selectiveplatingshop, "\
formerhazardouswastestoragearea, batterystoragearea, and \\ pierNo.1

\

wastewatertreatmentarea) \\
6 Building41 (Aircraftintermediatemaintenancedepartment) .,
7 Buildings459 (TA), 162 (7B), and 547 (7C) (Servicestations) '

8 Building114 (Pestcontrolarea andseparatorpit) __,

9 Building410 (Paintstripping) t
10 Buildings400 (10A)*and 530 (10B) (Missilereworkoperations) pierNo.2
11 Building 14 (Engine test cell) San FranciscoBay
12 Building 10 (Power plant)

13 Oil refinery _-

14 Fire trainingarea _ I /----'-"_---------"'__
15 Buildings301 and389 (Storagearea) 1856 "13dalFlatArea p_erNo.3
16 Cans C-2 area o 500 looo
17 Seaplane Lagoon _
18 StationSewer System(Notshownonmap) SCALEINFEET

19 Yard D-13 (Hazardouswastesolvents) * Phases5 and6 sites
20 Estuary(Oakland InnerHarbor)



West C East
A E B _--

V

_ _ 1stWater..... _ _- BearingZone- _- - -- Artificial Fill (20-40,thick)

(0-35' thick)

Holocene Bay Mud Unit

First

Aquifer 2nd Water
BearingZone
(0-30' thick)

and Eolian Deposits _ _ _
(includesMerritt Sands) _ _ _ _

_ _ _ _ Late Pleistocene Estuarine Deposits
_ _ _ (San Antonio fm) -_

_._.._---/
/

t.-------"- Undivided Pliocene/Pleistocene_.____----
__ _ Terrestrial and Estuarine Deposits

-----_ (includes Alameda fm)

Second F --
Aquifer

A - Wells completed in the 1st water-bearing zone at the top of the saturatedArtificial Fill
E - Wells completed in the 1st water-bearing zone at the base of the Artificial Fill
B - Wells completed in 2nd water-bearing zone at the top of the Late Pleistocene/HoloceneAlluvial and Eolian Deposits

(beneath the Holocene Bay Mud Unit)
C - Wells completed in the 2nd water bearing zone at the base of the Late Pleistocene/HoloceneAlluvial and Eolian Deposits

above the Late Pleistocene Estuarine Deposits (San Antonio formation)

V Static Water Level

NAVALAIRSTATIONALAMEDA
ALAMEDA,CALIFORNIA

SCHEMATIC DIAGRAM OF
WELL TYPE AND PLACEMENT

Not to scale FIGURE 2-7
Thisisa schematicrepresentationofthestratigraphicunitsunderlyingSites1,2,andtheRunwayArea

CTO107/A-6



NAVAL AIR STATION ALAMEDA
ALAMEDA, CALIFORNIA

7,030 TOTAL DISSOLVED SOLIDS
763 CONCENTRATIONS IN"A" WELLS

( "M-O04-/IM-001-A ,400 OAKLANDINNERHARBOR
1,530 5) _M-005-A, FIGURE 2-8

_,_ CTO107.A-15
M-029-A

878\ PIER NO.4

\ 805

Site 1
M-O28-A n DisposalArea1,060 M-101-A

! 2,810
M,-007-A

:PERIMETERROA

_M-O27-A 5) ___

1,580

_P_O_ M-102-A
M-O08-A 878

_ 2,110
_-_-_ M-026-A _
_: \ q "3000

-¢o_...M.110-A

5)

_ -_ _"_ AVENUEA--

10,300

NO, 1

M-O24-A z

4,890 <_1

x i
Runway

8,57o 404 Area

M4)'
8,250 TAXIWAYNO. 5'

M-109-A
Site 2 1,230

West Beach Landfill

• M-105-A

20,900 /

31,300 M-014-A I;9"_i_i_

0 "" 1,770

M-020-A _ 5),M-106-A

6O7 LEGEND

. • Monitoring Well Location
M-O EJWTAXIWAY

30,900 (M..O18-A M-O17-A 1,770 Maximum TDS Concentration from

_lk Quarterly Groundwater Sampling in mg/L_ 30_ _ M-107°A

476 2,540 _ 3000 mg/L TDS Concentration Line

o_3oo 6oo3000 mg/L TDS Limit for Freshwater
SCALEINFEET SAN FRANCISCO BAY _ ro _ (California SWQCB, 1988a)

\



NAVAL AIR STATION ALAMEDA
ALAMEDA, CALIFORNIA

6,3o0 TOTAL DISSOLVED SOLIDS
CONCENTRATIONS IN "E" WELLS

M-001-E1,570 OAKLANDINNERHARBOR FIGURE 2-9

_29.E $ CTO107.A-15

2,030_-- PIERNO. 4

\
M-028- Site 1

2,210 DisposalArea

\ PERIMETERRO,_

M-027-E

'_o:_. 8,610
0

_$oo_o¢,__ 8,760 _ RUNWAY
7-25

M-O24-E

ROAD:

z

x
Runway E I

Area

M-023-E AVENUEC
25,700

JO.5

Site 2
West Beach Landfill

M-021-E AVENUE F
25,800 o I3

27,000

l © L ONO
Monitoring Well LocationM-O19-E E/WTAXlWAY EJWTAXlWAY

29,700 1,770 Maximum TDS Concentration from

\ Quarterly Groundwater Sampling in mg/L
M-018-£ _ 3000 mg/L TDS Concentration Line

o 3oo 6oo 29,700 3000 mg/L TDS Limit for Freshwater
I I _ _ (California SWQCB, 1988a)SCALEINFEET SAN FRANCISCO BAY \\

\



NAVAL AIR STATION ALAMEDA
ALAMEDA, CALIFORNIA

TOTAL DISSOLVED SOLIDS
CONCENTRATIONS IN "B" AND "C" WELLS

f OAKLANDINNERHARBOR
M-OO1-B

19,600FIGURE 2-10

CTOlOT.A-17

PIER NO,4

Site 1
Disposal Area

_.__ AVENUEA_

M-025-C
3,980

NO. 1

M-104-C x
18,100 Runway _

Area _
AVENUEC

6,330 CIWAYNO.5

Site 2
West Beach Landfill a:

t--
u)
r¢

2tM-105-B
28,200

M-021-CAVENU E F
5,520 o 13

/ "° - 11Tern

M-020-B 28,100 Sactuary

8,340 )_

l ,_,.°©

26,100 ,/ LEGEND

• • Monitoring Well LocationE/WTAXlWAY
-- 28,100 Maximum TDS Concentration from

Quarterly Groundwater Sampling in mg/L
3000 mg/L Limit for Freshwater

o 3o0 Boo(California SWQCB, 1988a)
I I

SCALEINFEET SAN FRANCISCO BAY _\

\



NAVALAIR STATIONALAMEDA
ALAMEDA,CALIFORNIA

4.02 OAKLANDINNERHARBOR WATER LEVEL CONTOURS AND
M-001-A* Min3.se TIDAL RESPONSE IN

PierNo. 4 "A" W1ELLS/1ST WATER-BEARING ZONEStill Well APRIL 18, 1992 - FILTERED DATA(AVERAGE)

_1._1_l_.d 4.23 San Frandsco Bay RGURE 2-11

Water Level
3.06 Max7.67 CTO107_11

3.20

U Min2.91 M-006-A* Min-1.25

_ _3.,_3.39 M-101-A*Min3.22 4.98 ERIMETERF

3.12 M-_X)7-A*_ M-102/),* ...

I \\ -
MIn0.84

____i AVENUEA_
Max3.74 4.90 /2.48 1
Min 1.68

_.( °z
__

M-O10-A*Max4.33

t
/ 5

M-IO9-A*

8.57 _ _m _I

\\ I \ '_
M-O13-A*

AVENUEFr_ n

_ M-014-A* X_ Tem

___3.13 4._ '7 LEGEND

i . w.,.oon• (feetabovemean lowlow water)

J-011_l_, 'F_JWTAXIWAY = Groundwater Contour (dashed where inferred)

•,,Max 3.09 X * Wells with less than 0.1 foot difference in water level

1.94 ,, ,.e on April 18, 1992

Max3.17 t_ Max4.32 Maximum and minlnum water leve_ono 3oo mo 1.42 2.29 April 18, 1992I _ MIn0.01 Min0.84
SCALEINFEET SAN FRANCISCO BAY _ _ s,o,_L

Note:Contoursbetweenbayandperimeter(seawall)wellserenoti#1o_



NAVAL AIR STATION ALAMEDA
ALAMEDA, CALIFORNIA

WATER LEVEL CONTOURSAND
OAKLANDINNERHARBOR TIDAL RESPONSESIN

Pier No. 4 "B" WELLS/2NDWATER-BEARINGZONE

II StillWell APRIL18, 1992- FILTEREDDATA(AVERAGE)
Max 3.95 San Francisco Bay RGURE 2-12
1.68 Wmr Level cToloz_-l=
Min0.56 Max7.67'

3.2O
Min-1.25

PERIMETER

_ M-O27-B

Max 3.50

Min1.63

( _ RUNWAY7-25 L__YNO. 3

_-_'_ AVENUEA

M.OIlMP

_ 3.41 II NO. 5

2-79
M_ 2.13 M-012-_

. M-11_-_'

\\ \

\ ° [ I
M_14-ei
Max 4.30 1 __

4,01 M-108-B
Min 3.85 Max5.04I-I \

t i _ Min4.88 LEGEND

I_ _11" _) MonitoringWell Location1.M GroundwaterBevation

v_ "ENVTAXlWAY E/WTAXIWAY (feetabovemeanlowlowwater)
Groundwater Contour (dashed where inferred)

_k_ f . Wellswith less than 0.1 foot difference in water levelon April 18, 1992

5.=_ Max3.95 Maximum and mlninum water level on
0 300 600 _J_

SAN FRANCISCO BAY _ 1.66 Apdl 18, 1992Min0.56SCALEINFEET s.o'

\ J-
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3.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Applicable orrelevantand appropriaterequirements(ARARs)arenotrequiredfora SWAT. However,they

will be requiredin the futurecomprehensiveRI. A descriptionof ARARs developmentandpotentialARARsfor the

Alamedaprojectare providedhere. TheseproposedARARsare intendedtoprovidea startingpointfor discussions

whenARARsaredevelopedduringthecomprehensiveRI.

ARARsare used to assess theappropriateextent of site cleanup,develop site-specific remedial response

objectives,develop remedial action alternatives,and directsite cleanup. The CERCLA,as amendedby the SARA

and the NationalContingencyPlan (NCP),requiresthat hazardouswaste site remedial actions, includingthose at

Federal facilities, comply with FederalARARs. SARAalso requiresattainmentof stateARARsif they aremore

stringentthan Federal ARARs, legally enforce,able, and consistentlyenforced statewide.

3.1 APPLICABILITY OF REGULATORY REQUIREMENTS AT FEDERAL FACILITIES

Section 120 of CERCLA providesguidance for the remediationof hazardousconstituentsreleased from

Federal facilities. CERCLA requires that each department,agency, and instrumentalityof the U.S. government,

including executive, legislative, and judicial branches of the govemmenL be subject to and comply with CERCLA.

Under Executive Order 12580- Supeffund Implementation, the President of the United States delegated to the

Secretary of Defense the responsibility of reslxmding to releases or threatsof releases of hazardous contaminants

from any facility or vessel under jurisdiction of the Department of Defense (DOD). Section 2701 of SARA - the

Environmental Restoration Program authorizes the Secretaryof Defense to carry out a program of environmental

restoration at facilities underits jurisdiction. DOD environmentalrestorationactivities must be carriedout in a

manner consistent with Section 120 of CERCLA.

3.2 DEFINITION AND DEVELOPMENT OF ARARs

An ARAR may be eitherapplicableorrelevantand appropriate,butnotboth. Accordingto the NCP,

"applicable"and"relevantandappropriate"aredefinedas follows:

• Awlicable requirementsare those cleanupstandards,standardsof control,and other

substantiveenvironmentalprotectionrequirements, criteria, or limitations promulgated

under stateor Federalenvironmentalorfacility siting laws that specifically addressa

hazardoussubstance, pollutank contaminant,remedial action,location,or other

_, circumstancefound at a CERCLA site. Only those statestandardsthat areidentified by a

-i



state in a timely mannerand aremore stringentthan Federalrequirementsmay be

applicable.

• Relevantand_a_vp__ro_nriaterequirementsare those cleanupstandards, standards of control,

and other substantive environmental protection requirements, criteria, or limitations

promulgated under state or Federal environmental or facility siting laws that, whilenot

"applicable" to a hazardous substance, pollutant, contaminant, remedial action, location,

or other circumstance at a CERCLA site, address problems or situations sufficiently

similar to those encountered at the CERCLA site that their use is well suited to the

particular site. Only those state standards that are identified in a timely manner and are

more stringent than Federal requirementsmay be relevant and appropriate.

Requirementsthat are applicable or relevant and appropriatemust be met by CERCLA remedial actions;

other types of standards or guidance information fall into the "tobe considered" (TBC) category. TBCs are Federal

and state advisories or guidance that are not legally binding and do not have the status of potential ARARs.

However, if there are no specific ARARs for a chemical or site condition, or if existing ARARs are not deemed

sufficiently protective, then guidanceor advisory criteria shouldbe identified and used to ensure public health and

environmental protection.

Section 121(d)(4)of CERCLA identifies the following six circtmlstancesunder which ARARs may be

waived. An ARAR may only be waived for on-site remedial actions.

• The remedial action selected is only a partof a total remedialaction (interimremedy)and

the t-realremedy will attain the ARAR upon its completion.

• Compliancewith the ARARwill result in a greaterrisk to humanhealth and the

environment thanalternativeoptions.

• Compliancewiththe ARARis technicallyimpracticablefroman engineeringperspective.

• Analternativeremedialactionwillattainan equivalentstandardofperformancethrough

the useof anothermethodorapproach.

• The ARAR is a state requirement that the state has not consistentlyapplied (or

demonstrated the intent to apply consistently) in similar circumstances.
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• For Section 104 Superfund-f'mancedremedialactions, compliance with the ARAR will

notprovidea balance betweenprotectinghuman healthand the environmentandthe

availability of Superfundmoney forresponse atother facilities.

3.3 ARARs DEVELOPMENT

Identification of ARARs must be done on a site-specific basis. Neither SARA nor the NCP provideacross-

the-board standardsfor establishing specific cleanup goals at a particularsite. Rather, theprocessrecognizes that

each site will have unique characteristicsthatmust be evaluated and comparedto thoserequirementsthatapply under

the given circumstances. Described below are thethree differenttypes of requirementsthat CERCLA actions my

have to comply with: chemical-specific, location-specific,and action-specific. A discussion of these requirementsas

they apply to NAS Alameda is presented in Section 3.4.

3.3.1 Chemical-Specific ARARs

Chemical-specific ARARs axeusuallyhealth-or risk-basednumerical values or methodologieswhich

represent acceptable concentrationsof chemicals that may be found in, or discharged to, the ambient environment. If

a chemical has more than one ARAR, the most stringent ARAR generally should be complied with. Both ARARs

'_q and TBCs should be subjectto a site-specific risk assessment to ensureexposure levels are within acceptable limits

for theprotection of human healthand other environmentalreceptors. In some cases, such as multiple exposure

pathways or multiple contaminants, a risk assessment may indicate that an ARAR alone is not sufficiently

protective and TBCs, including risk-based limits, will be used to establish cleanup requirements.

3.3.2 Location-Specific ARARs

Location-specificARARsarerestrictionsplacedon theconcentrationof hazardoussubstancesor restrictions

on the conductof activities solely because the sites arein specific typesof locations. Some examples of special

locations include floodplains,wetlands,historic places, and sensitive ecosystems or habitats.

3.3.3 Action-Specific ARARs

Action-specific ARARs are requirementsor limitations on specific potentialremedialactions. The type and

natureof theserequirementsaredependentupontheparticularremedialorremovalactiontakenata site,andthus

differentactionsortechnologiesareoftensubjecttodifferentaction-specificARARs.Anexamplewouldbethe
restrictionagainstexhaustingoff-gasesfromanairstripperduetoair-qualityrequirements.
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3.4 IDENTIFICATION OF CHEMICAL-SPECIFIC, LOCATION-SPECIFIC, AND ACTION

SPECIFIC ARARs

For the Phases 5 and 6 investigationat NAS Alameda, potentialchemical-specific ARARs and TBCs for

groundwaterhavebeen identifiedby reviewing theEPA draftguidancedocument, q_ERCLACompliancewithOther

andstate-specificregulationsandcriteria(EPA, 1988e). Chemical-specific ARARs identifiedhereare

preliminaryandwill be subject to review by the DTSC. Action-specificrequirementswill be identified when

remedialalternativesaredeveloped in the feasibilitystudythatwill be performedas Phase8. Location-specific

ARARswill be determinedas partof thePhase 7 comprehensiveRIplanned forNAS Alameda. The following

paragraphsdescribe the specific ARARs thatapplyto this investigation.

Maximum contaminant levels (MCLs) established for drinking water by EPA under the Safe Drinking

Water Act (40 CFR Part 141)are applicable requirements when waterwill or would be used as a drinking water

source for a community supply of 25 or more people, or 15 or more service connections. MCLs and non-zero

maximum contaminant level goals (MCLGs) are relevant and appropriate requirements in other cases where surface

wateror groundwateris or may be directlyused for drinkingwater, in whichcase the MCLs or MCLGsshouldbe

met in the surfacewateror groundwateritself. Due to the brackishandsalinenatureof the shallow groundwaterat

NAS Alameda, andtheknowngroundwaterqualityproblemsrelated to nitrates andsaltwaterintrusionin the East

Bay Plain area, theshallow groundwateris not considereda suitablepotential drinking watersource. Thus, MCLs

are notconsidered applicable chemical-specificARARs.

The California RWQCB, San FranciscoBay Region, hasdesignated the groundwaterbasin in which

Alameda Island lies forpotentialuse as "domesticor municipal supply,industrialprocess supply, industrialservice

supply, and agriculturalsupply" (California RWQCB, 1986). However, the RWQCB indicates that "local

groundwaterqualityconditions mayvarysignificantly, due to natural factors,making some groundwatersupplies

unsuitablefor theuses indicated." Groundwaterwithinthe second aquiferbeneath NAS Alameda is no longer used

due to mercury(HSI, 1977) possibly derived from the Franciscanformation. Thus, waterquality goals identifiedby

the RWQCB forbasins designatedpotentialagricultural ormunicipalwater supply are notconsidered applicable

chemical-specificARARs.

Applied action levels (AALs) are developed accordingto proceduresoutlined in _ag,._U.,_Lf._l_il._g

MitigationDecision TreeManual(DHS, 1986). These values are basedon maximum acceptable exposure of

biological receptorsto substancesassociated withhazardous waste sites and facilities. Thus, AALs are derivedby

considering human healtheffects withoutdealing with technicalfeasibility, economic concerns,or other factors.

Since AALs areentirelyhealth-based,theyare differenton both a criterionand use basis from standardsdeveloped by

otheragencies (e.g., waterquality criteriadeveloped by EPA), and are thereforeTBCs for NAS Alameda. AALs are

summarized in Appendix B and are not referenced in thefollowing chapters discussing site-specific analytical results.
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TheF.PAhasestablishedwaterqualitycriteria(WQC)fortheprotectionof marineaquaticlife (EPA,

1986a). Acuteand/orchroniccriteriahavebeenestablishedforselectedorganicand inorganiccompounds.Federal

WQCaresummarizedin Table3-1. Due to theproximityof thesite to the SanFranciscoBay,and theapparent

dischargeof shallowgroundwaterto thebay(seeSection4.0),FederalWQCareconsideredpotentialchemical-

specificARARs forshallowgroundwateratNASAlameda.

1_̧
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TABLE 3-1

POTENTIAL CHEMICAL-SPECIFIC ARARS
(Sheet 1 of 2)

MarineAcute Marine Chronic
Criteria (_1__) a Criteria (_t_jL)a

Organic Compounds
Acenaphthene 970 710
Acrolein 55
Benzene 5,100 700
Carbon Tetrachloride 50,000
ChlorinatedBenzenes

Monochlorobenzenes 160 129
Dichlorobenzenes 1,970

ChlorinatedEthanes
Dichloroethanes 113,000
Trichloroehanes 31,200
Tetrachloroethanes 9,020
Pentachloroethanes 390
Hexachloroethanes 940

ChlorinatedEthylenes
Dichloroethylenes 224,000
Trichloroethylenes 2,000
Tetrachloroethylenes 10,200 450

ChlorinatedNaphthalenes 7.5
ChlorinatedPhenols

Monochlorophenols 29,700
Tetrachlorophenols 440

_, Pentachlorophenols 53 34
Dichloropropane 10,300 3,040
Dichloropropene 790
Dinitrotoluene 590
Ethylbenzene 430
Fluoranthene 40 16
Halomethanes 12,000 6,400
Hexachlorobutadiene 32
Hexachlorocyclopentadiene 7.0
Isophorone 12,900
Naphthalene 2,350
Nitrobenzene 6,680
Nitrophenols 4,850
Nitrosamines 3,300,000
Phenol 5,800
PhthalateEsters 2,944
Polynuclear Aromatic Hydrocarbons 300
Toluene 6,300 5,000
Toxaphene 0.07 b

Pesticides/PCB
Aldrin 1.3b
BHC 0.34
Chlordane 0.09 b 0.0040c
DDE 14
DDT 0.13 b 0.0010c

_' Derneton 0.1



TABLE 3-1

POTENTIAL CHEMICAL-SPECIFIC ARARS
(Sheet 2 of 2)

MarineAcute MarineChronic
Criteria (_t__,)a Criteria([t[/L),

Dieldrin 0.71b 0.0019c
Endosulfan 0.034b 0.0087c
Endrin 0.037b 0.0023c
Guthion 0.01
Heptachlor 0.053b 0.0036c
Lindane 0.16b
Malathion 0.1
Methoxychlor 0.03
Mirex 0.001
Parathion 0.04
PCB 0.030c
TDE 3.6

Inorganic Compound
Chlorine 13d 7.5e
Cyanide 1d
Hydrogen Sulfide 2
Phosphorous 0.10

Metals
Arsenic 69a 36€

_, Arsenic (pent) 2,319d
Arsenic (trivalent) 69d 36•
Cadmium 43a 9.3€
Chromium (hexavalent) 1,100d 50e
Copper 2.9a
Lead 140d 5.6e
Manganese 100f
Mercury 2.1 0.025
Nickel 140b 7.1c
Selenium (inorganic selenite) 410b 54c
Silver 2.3b
Thallium 2130
Zinc 170b 58c

a_ All criteria from EPA Oualitv Criteriafor Water 198_, Methods used to establish acute and chronic
criteria vary bycompound.

b. Represents a maximum concentrationnever to be exceeded.
c. Represents a maximum 24-hour average.
d. Represents the 1-hour average concentration which may not be exceeded more thanonce every 3 years.
e. Represents the 4-day average concentrationwhich may not be exceeded more than once every 3 years.
f - Represents maximum allowable concentration to protect human consumers of shellfish.



4.0 PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION

Canonic developeda publichealthand environmentalevaluation(PHEE)plan as partof the workplan for

NAS Alameda(Canonie, 1989d; andCanonic, 1990d). The PHEEplanaddresses20 sites andcontainswhatCanonie

descri_xl as a preliminaryPHEE thatwas performedusing informationfroma review of site historyandindustrial

activities andoperations. The preliminaryPHEE used some chemicaldataobtainedin the historicalreview, but the

datawere sometimes of uncertainapplicationbecause theywere fromlimitedinvestigations. While the preliminary

PHEE was thenexhaustive in consideringpotentialworker,visitor,resident,andecological exposurepathways,it

also concluded that "no data exist to quantitatively evaluate potential human health risks that may be posed by

contaminants at NAS Alameda" (Canonie, 1990d). This preliminary PHEE was used, in part, to develop the

Canonie RI/FS sampling plan, which was used as the basis for planning and conducting the work presented in this

report.

The preliminary PHEE conductedby Canonie in 1989(d) followed EPA guidancefrom the "Risk

Assessment Guidance for Superfund Volume 1," Human Health EvaluationManual (Part A), December 1989," and

Chapter 5, "Evaluate Protection of Public Health Requirements" from guidance on feasibility studies under

CERCLA, June 1985. While the principals applied in developing the preliminaryPHEE are largely consistent with

currentguidance, some of the specitic methodsand data usedare not in accordancewith currentguidance and practice.

The discussion presented in the following sections expands upon and updates the preliminary PHEE

prepared by Canonie. The discussion consists of a preliminary pathway analysis including identification of receptors

and pathways, based upon the conceptual site model described in Section 2.0. This preliminary pathway analysis is

intended to identify exposure pathways that have the most likely potential for being complete. A comprehensive

risk assessment will furtheraddress these issues in a separatephase of the RI.

4.1 POTENTIAL RECEPTORS

Threepotential receptorshave been identified for this evaluation. These arehumans, terrestrial organisms,

and marine organisms. Freshwaterorganisms arenot considered potentialreceptors for this evaluationbecause there

is no permanent fresh surface water near any of the sites in this study. Freshwaterreceptors may be includedin the

risk assessment portion of the NAS Alameda comprehensive RI (Phase 7) because parts of the base with fresh

surfacewater will be addressed in that report.
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4.1.1 Human Receptors

Humanreceptorsincludeworkersandvisitors to thebase. Forpurposesof this preliminaryevaluation,all

humanreceptorsare grouped together and no specific exposurescenariosareidentified. Special receptorgroupsand

exposure scenarioswill be identified and fully discussed in the risk assessment portion of the comprehensiveRI.

4.1.2 Terrestrial Organisms

Terrestrial organisms include all plants and non-aquaticanimals found at NAS Alameda. For purposes of

this preliminary evaluation, special categoriesof organisms, suchas endangered species, have not been identified.

Identificationof special populationsandexposurescenarioswill beperformedduring therisk assessmentportionof

thecomprehensive RI.

4.1.3 Marine Organisms

Marine organisms include the benthic biota inhabiting the bay and estuaries sun'ounding Alameda Island.

Human consumption of benthic organisms as a secondary exposure route is not considered in this preliminary

evaluation because the part of San Francisco Bay near NAS Alameda has been closed to harvesting of benthic

_€ organisms for many years. This secondary exposure route may be addressed during the risk assessment portion of the

comprehensive RI.

4.2 POTENTIAL EXPOSURE PATHWAYS

Sevenpotentialexposurepathwayshavebeenidentifiedforthisevaluation.Fiveof thepathwaysapplyto

humanandterrestrialorganismreceptors.Twoof thepathwaysapplytomarineorganismreceptors.Table4-1

illustrateswhichpotentialexposurepathwaysarecompleteforthe receptorsidentifiedabove. Theindividual

pathwaysarediscussedbelow. Intheabsenceofexposurescenariosandfateandtransportanalysis,onlythe

possibilityof exposureto thereceptorsviaeachpathwayis assessedin thispreliminaryevaluation.The likelihood

of exposurewillbe assessedin therisk assessmentportionof thecomprehensiveRI.

4.2.1 Human and Terrestrial Organism Receptors

Thefivepotentialexposurepathwaysidentifiedforhumanandterrestrialorganismreceptorsaredrinking

water,soilanddustingestion,inhalationof dust,inhalationof vapors,anddermalcontact.

4.2.1.1 Drinking Water. No human drinking water is currentlyderived from surface or groundwater

at NAS Alameda. Currently,all humandrinking water is supplied by the East Bay Municipal Utility District. It is
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not likely thatdrinkingwaterwill be derivedfromsurfaceor groundwaterat NAS Alamedain the futurebecause,as

discussed in Section 2.0, the f'trstandsecondwater-bearingzones aresubject to saltwaterand nitrateintrusion;the

secondaquiferare subjectto mercurycontaminationpossibly derivedfrom theFranciscanformation.No terrestrial

organismsuse thegroundwaterfordrinkingwater,and thereis surfacewateronly in theWest Beach Land/'dl.For

these reasons,thedrinkingwaterpathway is consideredincompletefor humanreceptorsatall of the sites studiedfor

this project. The drinkingwaterpathwayis consideredcompletefor terrestrialorganisms in the surfacewaterportion

of Site 2.

4.2.1.2 Soil and Dust Ingestion. Inadvertent ingestion of surface soil or dust by humans or

terrestrial organisms may occur when soil and dust are exposed (i.e., the site is unpaved) and available to the

receptors. Currently, portions of Sites 1 and 2 are unpaved, therefore the soil ingestion pathway is considered

complete for both humans and terrestrial organisms at the unpaved portions of Sites 1 and 2.

4.2.1.3 Inhalation of Dust. Fugitive dust is dust that can be blown about a site so that it is made

available forhuman or terrestrialorganisms to inhale. As with the soil and dust ingestion pathway, the dust

inhalationpathwayis complete forboth hunmnsand terrestrialorganismsat Sites 1 and 2.

4.2.1.4 Inhalation of Vapors. Contaminantscan volatilize, releasing vapors that are available for

human or terrestrialorganism receptorsfor inhalation. This only occurs when the compounds are in contact withthe

atmosphereand have sufficiently high vapor pressuresto volatilize. Compounds withsufficiently highvapor

pressuresto volatilizeunder normalatmosphericconditionswere not encounteredin surfacesoils at the unpaved

sites. Therefore, this pathway is considered incomplete at the study sites.

4.2.1.5 Dermal Contact. Human and terrestrialorganism receptorsmay inadvertentlycome into

contactwithcontaminatedmedia when the media areexposed. The same constraintsaboutexposureof the

contaminatedmedia for dustinhalationandsoil and dustingestionapplyto dermalcontact. Therefore, like these

other pathways,thedermalcontactpathway is consideredcompleteforboth humansandterrestrialorganismsat Sites

1 and2.

4.2.2 Marine Organism Receptors

The two potentialexposurepathwaysidentifiedforpotentialmarineorganismreceptors includeingestion

andsurfacecontact.

4.2.2.1 Ingestion. Marine benthic organisms may ingest groundwater in the event that it reaches the

bay and estuarythatsurroundsNAS Alameda and surfmmwaterin theWest Beach Landfill. In theabsence of fate and
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transportanalysis, it has beenassumedthatgroundwaterfromthe sites mayreachthe bay andestuary. "Fnepathway

is thereforeconsideredcompletefor the unpavedportionsof the two landfills.

Detailed fate and transportanalysiswill be conductedduringthecomprehensiveRIstageof workat NAS

Alameda. After that analysis, the marineorganismingestion exposure pathwaymay be shown to be incomplete for

one or both of the current study sites.

4.2.2.2 Dernml Contact. As with the marine organism ingestion exposure pathway, the marine

organism surfacecontactexposure pathwayhasbeen assumed tobe complete forall sites untildetailed fate and

transportanalysis areperformed.
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TABLE 4 - 1

POTENTIAL PATHWAYS ANALYSIS

Hmmm and Terrestrial Msrine
Orpnim R.eptors

Site

Site 1 - Disposal Area I C C I C C C

, Site 2 - West Beach Landfill (2 (2 (2 I (2 (2 (2

I = Pathway Incomplete

_, C = Pathway Complete
* = Pathway tentatively complete pending fate and transport analysis



5.0 CRITERIA FOR PRELIMINARY DATA EVALUATION

Thissectionprovidesa discussionof issuesrelatedto theevaluationof analyticaldatageneratedin this

investigation. It shouldbe recognized thatthis reportintendsto providea preliminaryevaluation to determineif

chemicalshavebeenreleasedinto the groundwaterat eithersite,andthatdetailedinterpretationsof the datawill be

presentedin the comprehensiveRIreport. Inaddition,data presentedherewere evaluatedto determineif additional

activities suchas drillingand samplingare necessaryto furtherassess the subsurfaceconditionsof these two sites.

In the absenceof site-specific fateand transportmodelingandrisk assessmentdata, the criteriadescribed

below were establishedfor use in this preliminarydataevaluation.These criteriawere intended to providea

consistentbasis forconsideringfurtheractionat individualsites. These criteriamay subsequentlybe modifiedbased

on the resultsof addition_ sampling,and the performanceof modelingand a risk assessment in futurephasesof

work. The significanceof these compoundswill be fully discussedin the comprehensiveRI report.

$.1 ANALYTICAL DATA QUALITY CONSIDERATIONS

When reviewingthe analyticaldatapresentedherein, it is importantto consider their limitations.

Limitationscould include errorsduringexecutionof the chemicalanalysesor cross contaminationduringsample

collection. The datapresentedin this reportrepresentthreequartersof groundwatersamplingevents whichshould

not be interpretedas an absolute indicatorof contaminantlevels at the sites. The QCdamalso indicate that some of

the reportedresultshavebeenaffectedby contaminantsintroducedin the laboratory.These items arediscussed

below.

Field QC samplesconsistedof field duplicates,travelblanks, sourcewater, andequipment rinsatesamples

fromequipmentdecontaminationactivities. LaboratoryQC samplesincludedmethodblanks,replicates,laboratory

control samples(LCS), andmatrix spikesandmatrix spikeduplicates (MS/MSD). Results of QC sampleswere

used to qualify laboratoryresultspresentedin thisreport. The methodsusedin qualifyingthedata,and the flags used

to indicate the typeof qualifiersplacedon a particularresult, arediscussedbelow. QC sampleresults are thetools to

assess the qualityof sampledata. QC sampledata thatwereacceptable,with regardtoprecisionand accuracy,were

assessed as being errorfree. These were not qualified,and results were valid. QC samplesthatdid not meet criteria

serveas flags for datathatwerequalifiedor replacedby correctiveprocedures.Data thatwere qualifiedas estimates

are useable datafor thisreport. Data thatwere rejected,either parameteroranalyte, areconsideredunusable. Only 16

soil andwatersamplescollected for thisprojecthadpartialrejectedqualificationsprimarilydue to poorrecoveries.

Low recoveriesmay be indicativeof the complexmalricesfoundatNAS Alameda.

_, Completeness is defined as the percentof validdatarelativeto the total numberof sample testsconducted.
The goalof 90 percent hasbeen surpassed.
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5.1.1 Data Qualification - Method Blanks

NumerousQCbatcheshaddetectablequantitiesof commonlaboratorycontaminantsin the associated

method blankresults. The contaminantsfoundin the volatileorganiccompound(VOC)methodblankswereacetone

and methylenechloride. Bis(2-ethylhexyl)phthalate,a plasticizer,waspresentin several semivolatileorganic

compound(SVOC)method blanks. Detectablequantitiesof these analytes in the associatedfield samplesmust be

qualified(u-earedas thoughtheymay be higherthantruevalues) due to the positive bias. The sampleresults

presentedin tablesin this reportarenotcorrectedby subtractingthe amountdetected in the blanksample. Rather,

they areassessed by comparingthe sampleresultto a value l0 times the analyteconcentrationfound in the method

blank(EPA, 1988aand1988b). Samples that thencontain the contaminantat a concentrationof 10 timesor higher

thanthemethodblankconcentrationare flagged with a 'T' qualifierindicatingan estimatedvaluedueto the influence

of the blankcontaminant.Samples thatcontainless than the l0 times the guideline for the blankcontaminantare

consideredasnot detectedfor thatcompound and are flaggedwith a "UJ." No action is takenon samplesthatdo not

containdetectableconcentrationsof the blankcontaminant.

$.1.2 Data Qualification - Matrix Spike/Matrix Spike Duplicates, Laboratory Control

Samples, and Surrogate Samples

Systematicmethodsare used in qualifyingdata based on QC data sets orbatches. The MS/MSDs associated

with each batchof samples are used to assess possible matrixinterferences. The percentrecoveryof theMS/MSD

are used to evaluatetheaccuracyof the analyticalmethods. The associatedrelativepercentdifferences (RPD) in

recoverybetween the MS/MSD provides an assessment of the laboratory'sprecision. LCS associated with each

batchof samples areused to measure the laboratory'saccuracy for targetanalytes in a matrixwithout interferences.

The LCS are used to distinguisha matrix interferencefroma laboratory performanceproblem. Data are initially

evaluated on the basis of MS/MSD results. The results arecompared to acceptance limits established in the U.S.

EPA ContractLaboratoryProgramStatement of Work(EPA, 1988c and 1988d). If the MS/MSD results are

unacceptable,theLCS resultsarereviewed. Data qualifiersare assigned as describedbelow.

If the MS/MSD and associatedRPD resultsdo not meet acceptablevalues, and the LCS values are

acceptable,then thereare possiblematrixinterferencesin thedata batch. Therefore,data in the batchmay be

qualifiedas follows. If the MS/MSD and LCS values areabove the upperacceptance limits,the positive results

within the batchmay have a positive bias (resultsare higherthan what may actually be in the sample) and are

thereforequalified as estimatedvalues and flagged with a "I." When the MS/MSD andLCS results for a batchare

below the loweracceptancelimits, poorlaboratoryaccuracy is indicated. The sampledata within the batchmay have

a negative bias (resultsare lower than whatmay actuallybe in the sample) and both positive and non-detectedresults

are qualifiedas estimated valuesand flagged with a "J."If MS/MSD and LCSrecoveriesare equal to or less than10
percent,only the non-detectedresults within thebatcharequalifiedas rejectedand flagged with an "R."
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Surrogateandpostdigestionspikerecoveriesprovideindividualsampleassessment.BatchQC(i.e.,

MS/MSD,LCS,andreplicates)maybe acceptable,butindividualsamplerecoveryvalueswithina batchmay failto
meetmethodcriterialimitsfora specificanalysis.Sampleswithrecoveriesabovemethodcriterialimitsfora

specifical_alysismayhavepositivebias; thosewithrecoveriesbelowmethodcriterialimitsfora specificanalysis

mayhavenegativebias. Whenpositivebiasfora specificanalysisis indicatedin an individualsample,allpositive

sampleresultsfor thatanalysisarequalifiedasestimatedvaluesandflaggedwitha"J." Whennegativebiasis

indicatedin an individualsample,allresults,bothpositiveandnon-detected,for thatanalysis,arequalifiedas

estimatedvaluesand flaggedwitha "J." If surrogateandpost-digestionspikerecoveriesare equalto or below10

percent,allnon-detectedresultsfor thatanalysisare qualifiedasrejectedandflaggedwithan "R."

5.2 QUALITY CONTROL SUMMARY REPORT

The quality controlsummaryreport(QCSR),submittedunderseparatecover, providesa reviewof the QC

dataforall analysesperformedand the rationaleforqualificationof all sampleresults flagged in this report

(PRC/JMM, 1992). The QC assessment uses the data quality objectives (DQO) expressed as precision, accuracy,

representativeness,completeness, andcomparability(PARCC) thatarebased on theU.S. EPA procedures.The

QCSR is presentedas a discussion of each PARCCcriteriafor each matrix. The QCSRalso containssupportbatch

QC documentation,includingmethodblank results, surrogatepercentrecoveries, MS/MSD recoveries and relative

_1_ percentdifferences (RPD), and associatedLCS QC.

Documents necessaryforevaluationof the PARCCcriteriaare includedas appendicesto the QCSR. These

includecross-referencetables,duplicatesummarytables, equipmentand tripblankanalyses,purifiedandsourcewater

analyses,reporting limits, sampleschedules,sampledilutionsheets, and chain-of-custodyforms.

5.3 EVALUATION OF DATA FOR SOILS

Soil samplescollected duringthis investigationwere analyzedfor VOC, SVOC,pesticides/PCBs,metals,

total recoverablepetroleumhydrocarbons,oil andgrease, radiocbemicals,andasbestos. Details of theresults of the

chemicalanalyses performedon the RunwayAreaand Sites 1and 2 soil samplesare includedin Sections 7.0, 8.0,

and9.0, respectively. Becausemetals are naturallyoccurringin the environment,it is importantto establishsite-

specific backgroundmetalsconcentrationsin soils inorderto evaluatewhethersurfaceand subsurfacesoils at Sites 1

and 2 have been impacted by metals thatarea result of past landfilloperations. Duringthis investigation, soil

sampleswere collected atlocations from the Runway Area,wherethereis no knownhistoryof chemicalusesor

operations,for estimatingthe backgroundmetalsconcentrationsin soil. Results of these metalanalyses are

presentedin Section 7.0 of this report.
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Based on these results,a statisticalanalysiswas performedto estimatethesite backgroundmetals

concentrationsat the 95 percenttolerancelevel forSites 1 and2. Resultsof this statisticalanalysiswereused to

evaluatewhetherany soil samplescollected fromSites 1 and 2 duringthis investigationcontainedmetals

concenwationsabove background. Detailsof the statisticalanalysisarepresentedin AppendixIof this report. A

briefdiscussionof metals found in soils atconcentrationsabove backgroundforeachsite is presentedin each site

section. These metalsand their concentrationswill be addressedon an individualbasis to evaluatewhethersoil

remediationis required.The evaluationwill bemadebasedon the results of arisk assessmentto beconductedduring

Phase7 of the comprehensiveRIwork.

Organicanalysesarereportedin the individualsite sectionsof this report. However,unlikemetals thatare

naturaUyoccurringin the environment,most of theorganic compoundsdetectedat the sitesaretypicallyassociated

with past industrialactivities. It is prematureat this stage of the comprehensive RI/FS process to establish

standardsforallowable concenUationsof organics in soils. Moreover,veryfew standardsexist andtheneedfor

remediationis typically basedon the resultsof arisk assessment. Therefore,no comparisonto organicstandardsfor

soils is presentedin this SWAT report.

5.4 EVALUATION OF DATA FOR GROUNDWATER

Groundwater samples collected during this investigation were analyzed for VOC, SVOC, pesticides/PCBs,
metals, total recoverable petroleum hydrocarbons, oil and grease, radiochemicals, and asbestos. An evaluation of the

background levels of metals in groundwater is included in Phases 5 and 6 activities.

For thepurposeof this SWATrepotx,analyticalresultsformetals in groundwaterwerecomparedby

statisticalanalysis to RunwayArea sampleswhich areassumed to representbackgroundlevels. Evaluationof

whethera site requiresfutureinvestigationregardinginorganics(metals)ororganics in groundwatermay be modified

based on the input from regulatoryagencies on the potentialARARs.
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6.0 PHASES 5 AND 6 INVESTIGATION DESCRIPTION AND METHODS

This SWAT investigation,performedunderthe CLEANprogram,includedSites 1, 2, andthe RunwayArea

at NAS Alameda. The purposeof theSWAT investigationwas to determinewhetherchemicalshavebeen released

into the groundwaterandmigratedoffsite. Methods usedin thefield portionof the SWAT investigationare

describedin the SWATproposalandaddendato the planspreparedby Canonie (Canonie,1990d)and the PRCteam

(PRC/JMM,1990 and 1991b). The proposalfollowed the SWAT guidancedocument(SWRCB, 1988b)and the

EPA CERCLAguidance(EPA, 1988e) for RI/FSactivities. A descriptionof the methods used and the SWAT

proposalmodificationdue to unexpectedfield conditionsare describedin AppendixC - Field Methodsof this report.

6.1 FOCUS OF INVESTIGATION

The focus of the investigation variedaccordingto activities historically performed at each site (Table6-1).

The investigation focused on the landtrdlsand possible conduits forcontamination to enter thegroundwater and the

bay. Borings were situated around the perimeterof the two landfills and in the Runway Area. Whereappropriate,

based on a review of past activities,potentially impactedsurface areas (burnareas)and otherpotential subsurface

conduits suchas trenches wereinvestigated. Interviews and record searchesrelated to the investigation focus at each

site were performed by E&E as part of the IAS, and Canonie as part of work plan preparation (E&E, 1983;Canonie,

_, 1990d).

6.2 CHEMICAL ANALYSES

The suite of chemical analyses performedon soil and groundwatersamples variedaccordingto past and

ongoing activities ateach site. Analyseswere selectedon thebasis of knownor suspecteddisposal activities and

suspectedpossible releases to the surfacesoils. Rationalefor selectionof chemical analysesis presented in the

Canonieworkplan (Canonie, 1990d). Tables6-2 and6-3 summarizethe typesof chemical analyses and laboratory

methodsperformedon surface,subsurfacesoil samples,wetlandsedimentsamples,wetlandsurfacewatersamples,

and groundwatersamplesateach site. As indicatedin Table6-2, surfacesoil sampleswere notanalyzedforvolatile

constituents.

Table 6-4 presentsthe completelistof compounds detectableby eachanalysis. Data tables presentedin the

following sections include only those compounds detected in site samples.
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6.3 SAMPLING PROCEDURES

Proceduresfor soil andwater samplingduringCTONo. 085 and CTONo. 107 arebrieflydiscussedbelow.

During CTONo. 085, AnalyticalTechnology,Inc.,of San Diego, California, performedall the requiredsoil

analyses, andduringCTO No. 107, EnvironmentalScience andEngineering,Inc., of Gainesville, Florida,performed

all the required soil, sediment,andwateranalysesrespective to the appr_riate roundof work. Sampleswere

carefullypackedwith ice andshippeddaily overnightto the respectivelabs. A more completedescriptionof actual

fieldprocedurescan be found in AppendixC - Field Methods.

6.3.1 Drilling Methods and Documentation

Three drilling methods were utilized during CTO No. 085 and CTO No. 107 activities. During CTO No.

085, hoUow-stem auger and mud rotary methods were used for the "A" wells and the "B" wells, respectively. During

CTO No. 107, air rotary casing hammer method was used for "B" and "C" wells completed in the second water-

bearing zone, and the hollow-stem auger method was used for "A" and 'q_" wells completed in the first water-bearing

zone.

At each boringlocation, thesoils encountered were lithologically logged during all stages of drilling

operations. For each soil boring, a detailed geologic field log was prepared as drilling operations proceeded. All soil

samples were described in terms of color, consistency, grain size, and percentages of various constituents according

to American Standard Testing and Materials (ASTM) version of the Unified Soil Classification System (ASTM,

1984), a standard practice for description and identificationof soils (visual-manualprocedures). Also recordedon the

lithologic logs were photoionization detector (PID) readings, general drilling conditions, and number of blow counts

while driving a split-spoon sampler. Wells were installed inall borings except those abandoned due to unexpected

field conditions. Well construction information and materials used were recordedon the well construction and

lithologic logs. Some slight variations exist of the lithologic documentation process and details of these variations

are discussed in Appendix C - Field Methods. Geologic and well construction logs are included in Appendix E.

6.3.2 Surface Soil Sampling

Surface soft sampleswere collected in Site 1 (1943-1956 Disposal Area) and Site 2 (West BeachLandfill)

on a 200 by 200 foot grid pattern. Samples were not taken on the runway or water covered areas. Sixty-nine surface

soil samples were collected at Site 1by Canonie (1990j). A qualitative assessment of Canonie's data is included in

this report (Section 8.0). The detailed evaluation of these data were provided in the Data SummaryReport for the

Phases 1 and 2A work. One hundred-fiftysurface soil samples, 15 duplicates and threere.sampledlocations were

_" collected at Site 2 by the PRC team.
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6.3.3 Soil Sampling from Borings

Seventywells were installed at Sites 1, 2, andthe RunwayAreaduringCTONo. 085 and CTO No. I07

investigations. Fortyof the wells were installedwith the screenedintervalstraddlingthe watertableof the first

water-bearingzone in thefdl (designatedas "A" wells) (Figure2-7). Fourteenof the wells were completedon the

westernperimeterof Sites 1and 2, adjacentto theSanFranciscoBay at thebaseof the t-h-stwater-bearingzone and

above the HoloceneBay MudUnit (designatedas "E"wells). Ten of the wells were completedin the secondwater-

bearingzone in the late PleistoceneandHolocene alluvial/eoliandeposits,below the Holocene Bay Mud Unit

(designatedas "B" wells). Finally, six of the wells werecompletedatthe baseof the late Pleistocenealluvial/eolian

deposits above the late Pleistoceneestuarine deposits (San Antonio formationequivalent) (designated as "C" wells).

Six each of the "A" wells and "B" wells were installed during the CTO No. 085 portion of the investigation.

Tworoundsof drillingoccurredin whichsurfaceandsubsurfacesoil sampleswere collected. DuringCTO

No. 085, seven surfacesoil samplesandone duplicate sample were collected and three subsurfacesoil sampleswere

collected fi'om the vadose zone from each of the Runway Area (M-103A, M-105A, M-108A) well clusters. During

CTO No. 107, approximately three soil sampleswere collected from each well cluster. According to the approved

SWAT work plan (PRC/JMM, 1990),one surfacesoil sample, one vadose zone soil sample, and one sample from

the first and/or secondwater-bearing zone,depending on whethera fhst water-bearing or second water-bearing zone

well, were to be installed.

Geotechnicalsoil sampleswere collected in the screenintervalswhen possible and the confining units at

the baseof the "E"and "C' wells. Only selected geotechnical samples from the aquitardand screened intervals were

sent to a geotechnicallaboratoryforanalyses.

6.3.4 Wetlands Sediment and Surface Water Sampling

Sedimentandsurfacewatersampleswerecollectedin thewetlandarealocatedin Site2. Surfacewater

sampleswexecollectedfrom23locationsin the waterbodiespresentat thetimeof sampling.Eachlocationwas

markedwitha woodenstakefor latersurveying.Sedimentsamplingfromthewetlandarea followedthecompletion

of thesurfacewatersamplingtask. The12sedimentsamplescollectedwerepairedwith 12of the23 surfacewater

samplelocations.

6.3.5 Quarterly Groundwater Sampling

Groundwater sampleswere collected from the 70 wells installed during CTO No. 085 and CTO No. 107.

The first, second, third,and fourthrounds of quarterly sampling were conducted beginning on June 17, 1991,
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September 19, 1991, January 14, 1992, and March 24, 1992, respectively. Each well was purged of at least three

well-bore volumes (thecalculated volumeof liquid in the casing and tilter pack) prior to sampling, using eithera

Teflon ® bailer or a pump. Field parameters were measuredand miscellaneous field observations were recordedafter

every well volume on groundwater sampling logs. The field parameters measured during well purging included pH,

conductivity,and temperature. Purgingwas considered adequate when the fieldparametermeasurementsbecame

stable. Once purgingwas completed, wells were sampled from the bottom using decontaminated Teflon ® bailers

and new, clean nylon rope. Sample preservation and filtering was completed in the field after samplecollection. All

samples were placed in coolers with ice after collection. Duplicate samples were randomly collected on 10 percent of

the "A," "B," "C," and "E" wells. Rinsate samples were collected from a clean bailer prior to purging or sampling.

Field difficultiesencountered and methodmodificationsduringeachquarterand are discussed in Appendix C - Field

Methods of this report.

6.4 ADDITIONAL FIELD INVESTIGATIONS

Additional field investigations were performed to collect geologic and hydrogeologicinformation to further

evaluate the subsurface geology and hydrogeologyat NAS Alameda. These tasks included geophysical surveys, slug

tests, and a tidal influence study.

_' 6.4.1 Geophysical Surveys

Transientelectromagnetic(TEM)andgroundmagnetometergeophysicalsurveyswere conductedat Sites 1

and 2. TEM was performedalong severalprofilesin an attemptto collect informationfor classifying stratigraphic

variationsin the subsurface;in particular,a paleochannelthatmay be presentat NAS Alameda, roughlyfromeast to

west beneath the southernhalf of Site 1and the northernhalf of Site 2. A groundmagnetometersurveywas

conductedoverSite 2 to identifyconcentrationsof metalobjects in the upperfew feet of the landfill. These surveys

were performedby Norcal GeophysicalConsultantsof Petaluma,California. The report is in AppendixHof this

report.

6.4.2 Slug Tests

Risingheadslugtestswereperformedin eachmonitoringwellto determinethe in situpermeabilitiesof the

water-beaxingzonespertinenttoeachlocation.Datawasrecordedon Hermit1000BandHermit2000Bdataloggers

using10psi transducers.Adiscussionof the assumptions,formulasused,methodology,anddata sheets,andcurves

are in AppendixG of thisreport.
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6.4.3 Tidal Influence Study

A tidalinfluencestudypreviouslydiscussedinSection2.4wasconductedtoassessthemagnitudeand

extentof tidalinfluenceson groundwaterlevelsintheshallowwater-bearingzone(fillmaterial),and thesecond

water-bearingzonearoundSites1,2, andthe RunwayArea.ThisstudywasconductedfromApril16toApril19

duringthe monthlyhighand lowtides. Waterleveldatawasrecordedevery15minutescontinuouslyfor72hours

on Hermit1000BandHermit2000Bdataloggersusing10psiu-ansducers.Thedatasheetsandcurvesarein

AppendixJof thisreport.
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TABLE 6-1

FORMER SITE USES AND SWAT TARGET AREAS

Site Site HistoricalActivities* InvestigationFocus
Number Name

1 1943- Landfill Surface soil samples,
1956 Subsurface soil samples and

Disposal groundwater samples from the
Area first water bearing zone and

from the zone below the
Holocene Bay Mud at the
perimeter of landfill

2 West Landfill Surface soil samples, subsurface
Beach soil samples and groundwater

Landf'dl samples from the first water
bearing zone and from the zone
below the Holocene Bay Mud at
the perimeterof landfill

Runway Runwaysfor Alameda NAS Upgradient of the landfills,
Area surface soil samples, subsurface

soil samples and groundwater
samples from the first water
bearing zone and from the zone
below the Holocene Bay Mud

*Source - Canonie, Sampling Plan, Solid Waste Water Quality Assessment Test Proposal
Addendum February 1990.



TABLE 6-2

SITE-SPECIFIC LABORATORY ANALYSES - SOIL

Analysis VOC SVOC PEST/ TRPH METALS ASBESTOS GROSS RADIUM OIL & TOC pH
PCBs ALPHA & 226 & 228 GREASE

Method CLP CLP CLP EPA CLP PLM BETA EPA
SITE NO. 418.1 413.2

1 Surface soil - borings x x x x x x x

Subsurface soil - borings x x x x x x x x x

2 Surface soil - borings x x x x x x x
Surface soil - landfill x x x x x x

Subsurface soil - borings x x x x x x x x x
Wetland sediment x x x x x

Runway Surface soil - borings x x x x x x x
Area* Subma'face soil - borings x x x x x x x x x

VOC-VolatileOrganicCompounds CLP- ContractLaboratoryProgram
SVOC-SemivolafileOrganicCompounds PLM- PolarizedLightMicroscopy
PEST/PCBs- PesticidesandPolychlorinatedBiphenyis Surface- O"to6"
TOC- TotalOrganicCarbon
TRPH-TotalRecoverablePetroleumHydrocarbons Subsurface- Deeperthan6"
MetalsincludeAI,Sb,As,Ba,Be,Cd,Ca,Cr,Co,Cu,Fe, Pb,Mn,Mg,Hg,Ni,K,Se, Ag,Na
*RunwayArea-Thisisnota SWATdesignatedsite,rather,a generalarea
indicatingto thereaderwheretheupgradientborings/wellsare located,
thatareusedforestabfishingbackgroundvalues.
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TABLE 6-3

SITE-SPECIFIC LABORATORY ANALYSES - SURFACE WATER AND GROUNDWATER

Analysis VOC SVOC PEST/ TRPH METALS TOTAL ASBESTOS GROSS RADIUM GENERAL
PCBs CYANIDE ALPHA & 226 & 228 MINERALS

Method CLP CLP CLP EPA CLP CLP PLM BETA

SITE NO. 418.1

1 M3,V x x x x x x x x x x

2 M_ t x x x x x x x x x x

SW x x x x x x x x x x

Runway MW x x x x x x x x x x
Area*

MW - Samples are from monitoring wells.

SW - Surface water samples are from the West Beach Landfill wetlands area.

CLP - Contract I..aboratory Protocol

VOC - Volatile Organic Compounds

SVOC - Semivolatile Organic Compounds
PEST/PCBs - Pesticides and Polychlorinated Biphenyls
TRPH - Total Recoverable Petroleum Hydrocarbons

General Minerals include Acidity, Alkalinity, Carbon Oxygen Demand, Hardness, Total Dissolved Solids,
Specific Conductance, pH, Total Organic Carbon, Chloride, Cyanide, Fluoride, Nitrogen, and Sulfate

Metals include Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mn, Mg, Hg, Ni, K, Se, Ag, Na

*Runway Area - This is not a SWAT designated site, rather, a general area

indicating to the reader where the upgradient borings/wells are located,

that are used for establishing background values.



TABLE 6-4

DETECTABLE ANALYTES PER ANALYSIS METHOD
(Sheet 1 of 2)

VOCs SVOCs Pesticides/PCBs Metals General Miscellaneous

Chemical Analyses
!, 1,1-Trichloroethane 1,2,4-Trichlorobenzene 4,4'-DDD Aluminum Chloride Asbestos

1,1,2,2-Tetrachloroethane 1,2-Dichlorobenzene 4,4'-DDE Antimony Sulfate Cyanide
l,l,2-Trichloroethane 1,3-Dichlorobenzene 4,4'-DDT Arsenic Flouride Total Recoverable Petroleum Hydrocarbons
1,1-Dichloroethane 1,4-Dichlorobenzene Aldrin Barium Nitrate Radium 226 & 228
l,l-Dichloroethylene 2,4,5-Trichlorophenol Aroclor-1016 Beryllium Nitrite Gross Alpha & Beta
1,2-Dichloroethane 2,4,6-Trichlorophenol Aroclor-1221 Cadmium Hardness Oil & Grease
!,2-Dichloropropane 2,4-Dichlorophenoi Aroclor-1232 Calcium Alkalinity
2-Hexanone 2,4-Dimethylphenol Aroclor-1242 Chromium Acidity
Acetone 2,4-Dinitrophenol Aroclor-1248 Cobalt COD
Benzene 2,4-Dinitrotoluene Aroclor-1254 Copper TOC
Bromodichloromethane 2,6-Dinitrotoluene Aroclor-1260 Iron Totaldissolved residue
Bromoform 2-Chloronaphthalene Dieldrin Lead Specificconductivity
Btomomethane 2-Chlorophenol Endosulfan I Magnesium
Carbon Disulfide 2-Methyl-4,6-Dinitrophenol Endosulfan II Manganese
Carbon Tetrachloride 2-Methylnaphthalene EndosulfanSulfate Mercury
Chlorobenzene 2-Methylphenol Endrin Nickel
Chloroethane 2-Nitroaniline Endrin ketone Potassium
Chloroform 2-Nitrophenol Heptachlor Selenium
Chloromethane 3,3-Dichlorobenzidine HeptachlorEpoxide Silver
Cis- 1,3-Dichloropropene 3-Nitroaniline MCPA Sodium
Dibromochloromethane 4-Bromophenyl Phenyl Ether MCPP Thallium
Ethylbenzene 4-Chioro-3-Methylphenol Methoxychlor Vanadium
Methyl Ethyl Ketone 4-chloroaniline Toxaphene Zinc
Methyl lsobutyi Ketone 4-chlorophenylphenyl Ether alpha-BHC
Methylene Chloride 4-Methylphenoi alpha-Chlordane
Styrene 4-Nitroaniline beta-BHC
Tetrachloroethene 4-Nitrophenol delta-BHC
Toluene Acenaphthene gamma-BHC (Lindane)
Trans- 1,2-Dichioroethene Acenaphthylene gamma-Chlordane
Trails-1,3-Dichloropropene Anthracene
Trichloroethene Benzo(a)Anthracene
Vinyl Acetate Benzo(a)Pyrene
Vinyl Chloride Benzo(b)Fluoranthene
Xylene Benzo(g,h,i)Perylene

Benzo(k)Fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-Chloroisopr0pyl) Ether
Bis(2-Chloroethoxy) Methane
Bis(2-Chloroethyl) Ether
Bis(2-Ethylhexyi) Phthalate
Butylbenzylphthalate



TABLE 6-4

DETECTABLE ANALYTES PER ANALYSIS METHOD
(Sheet 2 of 2)

VOCs SVOCs (cont) Pesticides/PCBs Metals General Miscellaneous
Chemical Analyses

Chrysene
Di-N-Butyl Phthalate
Di-N-Octyl Phthalate
Dibenzo(a,h)Anthracene
Dibenzofuran
DiethylPhthalate
Dimethyl Phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-cd)Pyrene
lsophorone
N-Nitrosodi-N-Propylamine
N-Nitroaodiphenolamine
Naphthalene
Nitrobenzene
Pentachiphenol
Phenanthrene
Phenol
Pyrene

VOC -Volatile Organic Compounds
SVOC - Semivolatile Organic Compounds
Pesticides/PCBs - Pesticides and Polychlorinaled Biphenyls



7.0 RUNWAY AREA

As discussedin Section 6.0, soil and groundwatersampleswere collectedfromthe RunwayAreafor

geotechniealandchemicalanalyses. The primaryobjectiveof these analyseswas tocollect sufficientdatafor

estimatingthe backgroundconcentrationsof metalsand organicsin soil andgroundwaterforboth Sites 1and2. The

estimatedbackgroundconcentrationswere usedto examinewhetherchemicalreleasesinto the groundwaterat Sites 1

and2 hadoccurred.This sectionprovides descriptionsof the site background,site geology/hydrogeology,andresults

of chemicaltestingperformedon softand groundwatersamplescollectedfrom this area.

7.1 SITE DESCRIPTION AND BACKGROUND

The RunwayAreaoccupies approximately326 acresand is situatedin AlamedaCounty. As shownon

Figure7-1, the area is located immediately adjacentto both Sites I and 2 to the west, FirstStreet of NAS Alameda

to the east, the OaklandInnerHarborto the north,and San FranciscoBay to thesouth.

7.1.1 Fill History

Review of aerialphotographsindicatethatthe areawas hydraulicallyIdled before 1947. The average

thicknessof t-tllmaterialas observedthroughdrillingof Phase 5 boringsat the RunwayArea is between 15 feet and

20 feet. Duringthis investigation,variousaerialphotographsobtainedfrom Pacific AerialSurveys,Oakland,

California,werereviewed. Results of the aerialphotoreview aredes_bed below.

An aerialphotodatedFebruary25,1938,showsthatthemajorityofthecurrentRunwayAreawascovered

bythebayandonlythenorthernportionoftheRunwayAreahadbeenf'flledwithhydraulicfill.

An aerial photo datedFebrum_18, 1939, indicates that the hydraulicfill operationin the areahad begun and

was in progress.

An aerialphotodated March24, 1947, shows that the Runway Areahad been constructed. Theareaappears

to consistof runway and aircraftparking areas.

An aerialphoto datedMay 3, 1957, shows thatconslructionof thenew runwayswas completed. The

currentRunways 13-31 and7-25 werecompletedandextended into Site 1. PhotographsdatedMay 19, 1969, April

30, 1973, September14, 1979, June21, 1983, May 15, 1985, and March 30, 1988, (Pacific Aerial Surveys, 1969;

Paeific AerialSurveys, 1973; Pacific Aerial Surveys, 1979; Pacific AerialSurveys, 1983;Pacific AerialSurveys,

_, 1985; and PacificAerial Surveys, 1988) do not reveal significantchangesof operationsat the areafrom the May 3,
1957 (Pacific AerialSurveys, 1969) aerialphoto.
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7.1.2 Disposal History

Review of informationprovidedby the Navy suggested that no historyof chemical usesandoperationshas

beendocumentedatthe RunwayArea.

7.2 PREVIOUS INVESTIGATIONS

No knownpreviousinvestigationhas been conductedat this area_OnJune 11, 1987, theNavy was notified

by the RWQCBof therequirementto performa SWATat Sites 1and 2. A SWAT workplan, preparedand

submittedby Canonie(1990d), proposed thatsoil samplesbe collected atthe RunwayAreafor chemicalanalyses.

Resultsof the chemicalanalyses are usedto estimate the backgroundconcentrationsforboth Sites 1and 2.

7.3 CURRENT USE

The RunwayAreais currentlyused for Navy aircraftrunwaysandparkingarea. A ternsanctuaryis located

southof taxiwayNo. 5, adjacentto the no_laside of the east/west taxiwayandeast of Runway 13-31.

7.4 SWAT INVESTIGATION

Thisfield investigationfor the RunwayAreaincludedcollecting subsurfacesoil andgroundwatersamples

forgeotechnicalandchemicalanalyses. A totalof 15 groundwatermonitoringwells wereinstalledin this area

duringthis investigation. Elevenof the 15 wells were installed with screensstraddlingthe watertableof the first

water-bearingzone in thefill material(designatedas "A"wells) (Figure2-7). Threeof the "A"wells were installed

duringCTONo. 0085. Threeof the wells were completedin the secondwater-bearingzone in thelate

Pleistocene/Holocenealluvial/eoliandeposits,below the HoloceneBay MudUnit (designatedas "B"wells). The "B"

wells were installedduringCTO No. 0085. Finally, one of the wells was completedat the baseof the late

PleistoceneaUuvial/eoliundeposit abovethe latePleistocene estuarinedeposits (San Antonio formationequivalent)

(designatedas "C"wells). Duringthe well construction,a total of 18 subsurfacesoil samples,includingtwo

duplicates,wascollectedfrom these wells for chemicalandgeotechnical testing.

7.4.1 Site Geology/Hydrogeology

Figures 2-3, 2-4, and 2-5 area series of geologic cross sections acrossSites 1, 2, and the Runway Area.

The 15 to 20 feet of fill materialconsists primarilyof sands, silty sands,andclays. Traceshell andclay fragments

arefound throughoutthe fill, indicatingthatit is probablyhydraulicfdl and/ordredgingmaterial.
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Below the t'illmaterialis the Holocene Bay Mud Unit, which consists of predominantlyfine-grained,silt

andclay with sand lenses. The unitvaries in thickness from20 feet to approximately30 feet beneaththe Runway

Area.

Beneath the Holocene Bay MudUnit is the late Pleistocene/Holocenealluvial/eoliandeposits. The alluvial

deposits coasist of fine-grainedmaterial silts andclays interbeddedwith sand lenses, similarto the sandyportions of

the Holocene Bay Mud Unit. Stratigraphically, the contact between the two units is difficult to determine in

locations wherethe sandy portion of the Holocene Bay Mud Unit directly overlies the alluvial deposits. The eolian

unit consists of sands that are 20 to 50 feet thick,with a 4- to 5-foot clayey sand layer at the top.

Below the late Pleistocene/HolocenealluviaYeoliandepositsare the late Pleistocene estuarinedeposits, the

upperportionconsists of fat clay. The deepest boringsdrilledduringthis studywere terminatedin the late

Pleistocene estuarinedeposits.

Geotechnicalsoil sample results are sununarizedin Table7-1. Geotechnicalsoil sampleswere collectedand

selected samples were analyzed from the fill material in the Fastwater-bearingzone, theHolocenc Bay Mud Unit, the

late Pleistocene/Holocenealluvial/eoliandeposits in the secondwater-bearing zone,and the late Pleistoceneestuarine

deposits (San Antonioformation). The results generallycorroboratefielddescriptionsof soils at the RunwayArea.

Hydraulicconductivity of one soil sample collected at 69 feet was measuredas 2.07E-08cm/sec. The geotechnical

laboratoryresults are in Appendix F.

Vertical in situpermeabilitytests were conductedin the wells at the RunwayArea. The hydraulic

conductivities,as determinedby therising-headmethodof Bouwer andRice, rangedf_x_n1.029E-02c_sec to

7.40E-04 cm/sec for thefast water-bearingzone, whichis unconfined,and 1.7E-04 cm/sec to 2.3E-06 cm/sec for the

secondwater-bearingzone,which is confined(Bouwer andRice, 1976;Bouwer, 1989;Cooperet al., 1967;Cooper

and Jacob,1946). The verticalin situ permeabilitytest dataarepresentedin AppendixG.

Overmost of the Runway Area,groundwateris found in two distinctzones. The fast water-bearingzone is

unconfinedandoccursabove the Holocene Bay MudUnit. The secondwater-bearingzone in the late

Pleistocene/Holocenealluvial/eolian deposits, occursbetween the latePleistocene estuarinedepositsand the

HoloceneBay Mud Unit.

Groundwaterin the fast water-beatingzone was fast encounteredatapproximately3 to 7.5 feet below

groundsurfacein the RunwayArea. Groundwaterin the secondwater-bearingzone is confined;thewaterlevel rose

to approximatelythe same level as in the firstwater-bearingzone.
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Groundwaterflow in thefirst water-bearingzone is outwardfromthe RunwayArea to the north,south,and

west, with estimatedgradients,rangingfrom0.0006 feet/foot in the vicinity of Site 1 to 0.003 feet/foot in the

vicinity of Site 2. Groundwaterflow in the secondwater-bearingzone is also outwardfrom the area aroundthe wells

in theRunwayArea to the north,south, andwest, toward Sites 1 and2, with estimatedgradientsrangingfrom

0.0011 feet/foot to 0.0006 feet/foot. The shallowgradientsindicate thatgroundwaterdischarge rates from this zone

are likely to be low.

7.4.2 Analytical Results - Soil Samples from Fill

Twenty-foursoil samples were collectedduringtheconstructionof 11 "A"wells (M-101A,M-102A,

M-103A, M-104A, M-105A, M-106A, M-107A, M-108A, M-109A, M-110A, and M-111A) at the Runway Area.

Threeof the wells wereinstalledduringCTONo. 0085 (M-103A, M-105A, and M-108A)and the remainingeight

wells were installedduringCTO No. 0107 (M-101A, M-102A, M-104A, M-106A, M-107A, M-109A, M-110A,

and M-111A). Twelve of thetwenty-four soil sampleswere collected from thesurface. The remaining12soil

samples were obtainedfromdepths rangingfrom0.5 feet to 5.5 feet below groundsurface. All 24 soil sampleswere

analyzedforVOC,SVOC, pesticides/PCBs,totalrecoverablepetroleumhydrocarbons(TRPH),oil andgrease

(O&G), andmetals. Organiccompoundsandmetalsdetected in these soil samplesfromfill are listed inTables7-2

and 7-4, respectively. Analyticalresults fororganiccompounds andmetalsaresummarizedin Tables 7-3 and7-5,

respectively. Thesummarytables list thenumberof detected,non-detected,rejected,andqualifiedresultsfor each

analytelisted in Tables 7-2 and 7-4, respectively. LaboratoryQA/QC dataaresummarizedin the QCSR submitted

underseparatecover. The rangesfor metalsconcentrationsfound in "Typical"soils as perDragun(1988) arelisted

in Table 7-6.

7.4.2.1 Volatile Organic Compounds, Only one volatile organic compound (VOC), acetone, was

detectedin eightof thesoil samples (Table7-2). Table7-3 summarizesthe acetone detectedin thefallat the

RunwayArea.

7.4.2.2 SemivolatfleOrganic Compounds. Semivolatileorganiccompounds(SVOC) were

detectedin sevensoilsamplescollectedfromthe fillmaterial(Table7-3).

The suiteof polycyclic aromatichydrocarbons(PAIDpresent in the soil samplescollected from the fill

materialareacenaphthylene,anthracene,benzo(a)anthracene,benz_a)pyrene,benzoCo)fluoranthene,

benzo(g,h,i)perylene,benzo(k)fluoranthene,chrysene,dibenzo(a,h)anthracene,fluoranthene,indeno(1,2,3-cd)pyrene,

phenanthrene,andpyrene. ThesePAH weredetected in only threesoil sampleswhich were collectedabove2.0 feet

fromboringsM-101A andM-102A at concentrationsrangingfrom 110 ttg/kg to 4,600 ttg/kg (Table 7-3).
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Two phihalatecompoundsweredetectedin six soil samples(Table7-3). Thesecompoundsare

bis(2-ethylhexyl)phthalateandbutylbenzylphthalate.Onlyone samplecollected atthe surfacefromM-101A
containedbothphthalates. Six samplescollected from borings M-101A, M-102A, M-104A, M-104C, M-109A, and

M-110A were reportedto containbis(2-ethylhexyl)phthalate.Butylbenzylphthalatewas only detectedin one sample.

Phthalateswere detectedin concentrationsrangingfrom 110 I_g/kgto 250 _g/kg (Table7-3).

7.4.2.3 Pesticides/PCBs. Pesticides were detected in only one soil sample collected from the surface

from boringM-102A (Table7-2). These pesticidesinclude 4,4'-DDD (26.7 _tg/kg),4,4'-DDE (5.38 [tg/kg),

4,4'-DDT (93.4 _tg/kg),and gamma-chlordane(4.21 _tg/kg)(Table7-3).

Aroclor-1260 wasdetected in two soil samplescollectedfrom the surfacefrom borings M-101A and

M-102A at 130 _g/kg and 100 _g/kg, respectively(Table 7-2). The sample from boring M-101A was qualified as

an es_m_ate.

7.4.2.4 Total Recoverable Petroleum Hydrocarbons. Eight soil samples collected from the

surface were analyzed for total recoverable petroleum hydrocarbons (TRPH). The concentrations of TRPH are

summarized in Table 7-3.

7.4.2.5 Oil and Grease. Eight soil samples collected from the surfacewere analyzed for O&G. The

concentrationsof oil andgreasearesummarizedinTable 7-3.

7.4.2.6 Metals. Twenty-foursoil sampleswere analyzed for metals (Table 7-4). The concentrationsof

metalsaresummarizedin Table 7-5. The reportedconcentrationsof the metals foundin these soil sampleswere

evaluatedusingtypicalrangesof metals concentrationsfoundin soil (Dragun, 1988), listedin Table 7-6.

Aluminumwasdetectedin all 24samples,17of theseresultswerequalifiedasestimates.The

concentrationsin the soilsamplesrangedfrom3,220mg/kgto 7,480mg/kg.Noneof theseconcentrationsexceed

thetypicalrangeof aluminumconcentrationof 10,000to 300,000mg/kg(Dragun,1988).

Antimony was detectedin I sampleas an estimate. No typicalrangeof antimonywas established in soil.

Arsenicwasdetectedin 24 samples,oneof whichwasanestimate.Theconcentrationsin thesoilsamples

rangedfrom0.435mg/kgto 15.6mg/kg. Eightof theseconcentrationsexceedtherangeofconcentrations(1.0to

4.0 mg/kg)typicallyfoundin soil.
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Bariumwasdetectedin all 24 samples,eight of which werequalifiedasestimates. The concentrationsin

thesoil samplesrangedfrom 12.5 mg/kg and364 mg/kg. None of these concentrationsexceed the typicalrangeof

100 mg/kg to 3,500 mg/kg.

Beryllium was detectedin 18samples. The concentrationsin the soil samplesranged from 0.15 mg/kgto

1.47 mg/kg. None of theseconcentrationsexceed the typicalrangeof 0.l to 40 mg/kg.

Cadmium was detected in eight soil samples. The concentrationsin the soil samplesrangedfrom0.336

mg/kg to 2.59 mg/kg, which arewithin the typical rangeof 0.01 to 7 mg/kg.

Chromiumwas detected in all 24 samples, 13of which were estimates. The concentrationsin the soil

samples rangedfrom 15.6 mg/kg to 56.7 mg/kg. None of these concentrationsexceed the typicalrangeof 5 mg/kg

to 3,000 mg/kg.

Cobalt was detectedin 24 samples. The concentrationsin the soil samplesranged from3.02 mg/kg to 49.7

mg/kg. Only one soil sample(surfacesoil samplefromboringM-109A) contained cobaltconcentrationslightly

above the upperlimitof the typicalconcenwationrangeof 1 mg/kg to 40 mg/kg,at a concentrationof 49.7 mg/kg.

Copperwas detected in 24 samples,five of which were estimates. Theconcentrationsin the soil samples

rangedfrom3.12 mg/kg to 38.2 mg/kg. None of these concentrationsexceed the typicalrangeof 2 mg/kg to 100

mg/kg.

Leadwas detectedin 24 samples,two of which were estimates. The concentrationsin the soil samples

ranged from 1.5 mg/kg to 185 mg/kg. None of these concentrationsexceed the typicalrange of 2 mg/kg to 200

mg/kg.

Mercurywas detected in threesamples. The concentrationsin the soil samplesrangedfrom 0.063 mg/kg to

0.09 mg/kg. Oneof these concentrationsexceed the typicalrangeof 0.01 mg/kg to 0.08 mg/kg.

Nickel was detectedin 24 samples,nine of which were estimates. The concentrationsin the soil samples

rangedfrom 17mg/kg to 64.6 mg/kg. None of these concentrationsexceed the typicalrangeof 5 mg/kg to 1,000

mg/kg.

Selenium was not detected in any of the soil samples.
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Silver was detected in eightsamples,five of which were estimates. The concentrationsin thesoil samples

rangedfrom 0.468 mg/kg (estimated)to 1.36 mg/kg. None of these concentrationsexceed the typicalrange of 0.1

mg/kg to 5 mg/kg.

Thalliumwas notdetected in anyof the soil samples.

Vanadium was detected in 24 samples, nine of which were estimates. The concentrationsin the soil

samples ranged from 10.5 mg/kg (estimated) to 37.6 mg/kg, None of these concentrationsexceed the typical range

of 20 mg/kg to 500 mg/kg.

Zinc was detected in 24 samples. The concentrationsin the soil samplesranged from9.98 mg/kg to 119

mg/kg. None of these concentrationsexceed the typical rangeof 10mg/kg to 300 mg/kg.

7.4.2.7 Radionuclides. Radionuclideanalyses performed on the surface soil samples include gross

alpha,gross beta,radium 226, andradium228. Results of these radionuclidesarepresentedin AppendixD. A

discussionof theradionuclidedatais presentedin AppendixK.

Eleven surface(depth0.0 to 0.5 foot) soil sampleswere collected at sevenwell locationsshown on Figure

7-1. The rangeof values is:

Gross alpha 0.5 -!-0.8 to 3.5 ± 0.8 picocuries per gram (pCi/g)

Gross beta 0.3 + 0.6 to 3.6 + 0.6 pCi/g

Radium 226 0.9 + 0.3 to 6.0 ± 0.9 pCi/g

Radium 228 < 0.3 + 0.4 to 0.5 + 0.4 pCi/g

Six subsurfacesoil sampleswere collected from the fill, one fromeach of six of the wells drilledunder

CTO No,107,atdepthsbetween1.5and5.5feet.Therangeofvaluesis:

Grossalpha 0.4± 0.3 to 4.9± 1.4pCi/g

Grossbeta < 0.3± 0.5 to 3.5± 0.8pCi/g

Radium 226 1.0 + 0.3 to 3.0 ± 0.4 pCi/g

Radium 228 < 0.3 + 0.4 to < 0.3 :!:0.4 pCi/g

7.4.3 Analytical Results - Soil Samples Late Pleistocene/Holocene Alluvial/Eolian Deposits

One soil sample was collectedfrom 62 feet duringthe constructionof a "C"well (M-104C) at the Runway

Area. The soil samplewas analyzedforVOC, SVOC, pesticides/PCBs, TRPH,O&G,and metals. Organic
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compoundsandmetalsdetectedin soil samplesf_omthe latePleistocene/Holocenealluvial/eoliandepositsare listed

in Tables7-7 and 7-8, respectively. LaboratoryQA/QCdataaresummarizedin the QCSR.

- 7.4.3.1 Volatile Organic Compounds. Acetone was the only VOC detected in the soil sample but

is consideredasan eslJmateand as non-detectedafterQCevalumion(Table7-7).

7.4.3.2 Semivolatile Organic Compounds. Semivolatile organic compounds were not detected in

the soil sample(Table 7-7).

7.4.3.3 Pesticides/PCBs. No pesticides or PCBs were detected above the detection limits in the soil

sample(Table 7-7).

7.4.3.4 Total Recoverable Petroleum Hydrocarbons. TRPHwerenot detected in the soil

samplefromthesecondwater-bearingzone(Table7-7).

7.4.3.5 Oil and Grease. O&G were not detected in the sample (Table 7-7).

7.4.3.6 Metals. The reportedconcentrationsof the metals found in the soft sample arenoted in Table

7-8. As listed in Table 7-8,with the exception of antimony,cadmium,mercury,selenium,and thallium,the

remainingmetals thatwere analyzed weredetected in the soil sample. A comparisonof the metals concentrations

found in this soft samplewith the rangesof metalsconcenwationstypically found in soils indicatednone of the

detectedmetalsareabove the rangeof metalsconcenwationsin typicalsoils (Dragun,1988), Table7-6.

7.4.3.7 Radionuclkles. Radionuclide analyses performedon the soil sample collected from 62 feet

fromwellM-104Cincludegrossalpha,grossbeta,radium226,andradium228.Thereportedvaluesarepresented

below.ResultsoftheseradionuclidesarepresentedinAppendixD. A discussionoftheradionuctidedatais

presentedinAppendixK.

One subsurfacesoil samplewas collected from the second water-bearingzone fromwell M-104Cat adepth

of 62 feet. The reportedvaluesare:

Grossalpha 1.2 + 0.5 pCi/g

Grossbeta 0.4 + 0.6 pCi/g

Radium226 3.0+ 0.5pCi/g

Radium 228 < 0.3 + 0.4 pCi/g
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?.4.4 Analytical Results - Groundwater Samples from "A" Wells

GroundwatersamplesfromII "A" wells were collectedfor fourqunrters(July 1991, October1991,

February1992, andApril1992). ThesegroundwatersampleswereanalyzedforVOC, SVOC,pesticides/PCBs,

TRPH,metals,generalchemicals,and mdionuclides. Organiccompounds,metals,andgeneralchemicalsdetectedin

groundwatersamplesfrom"A" wells arelisted in Tables7-9, 7-11, and7-13 andcan be foundat theend of this

section. Analyticalresultsfororganiccompounds,metals,andgeneralchemicals aresummarizedin Tables7-10,

7-12, and 7-14, respectively. The summarytableslist the numberof detected,non-detected,rejected,and qualified

resultsforeach analyte listed in Tables 7-9, 7-11, and7-13. LaboratoryQA/QCdataaresummarizedin the QCSR.

7.4.4.1 Volatile Organic Compounds. VOC detected in groundwatersamples collected from these

wells include 1,1-DCA, 1,1-DCE, 1,2-DCE,acetone, chlorobenzene,chloroform,PCE,TCE, Toluene,vinyl

chloride,and xylenes. Resultsof the VOC analysisarepresentedin Table 7-9 and areshownon Figure7-2. VOC

detectedin groundwaterfrom"A"wells aresummarizedin Table 7-10. These VOCwereprimarilydetectedin

groundwater samplescollectedfromwells M-101A andM-111A (Figure7-2). The concentrationsof severalof the

VOC in well M-IO1A generallyincreasedwithtime. The highestconcentrationof vinyl chloridewas in the third

quarterlysamplingevent forwell M-101Aat a concentrationof 390 _tg/L. The concentrationsof 1,1-DCAand 1,1-

DCE in well M-IllA decreasedslightlyover time(Figure7-2). Xylenes were only detectedin the fourthquarter

samplesfromwells M-102A, M-103A, M-110A, and M-111A. The highest concentrationwas in well M-102A at

4.2 _tg/L.

7.4.4.2 Semivolatlle Organic Compounds. SVOC detected in groundwater collected from the

"A"wells include4-chloro-3-methylphenol,bis(2-ethylhexyl)phthalate,and pyrene. Resultsof the SVOCanalysis

arepresentedinTable 7-9 andareshown onFigure7-3. SVOCdetectedin groundwaterfrom"A"wells are

summarizedin Table 7-10.

4-Chloro-3-methylpbenolwas detectedonly in the thirdquartersampling event in well M-109A at a

concentrationof 4.3 _tg/L. Pyrenewas detectedonly in the secondquartersamplingevent in well M-110A ata

concentrationof 3.4 _g/L. Bis(2-ethylhexyl)phthalatewas detectedin all 11 wells, thehighest concentrationwas

1I0 _tg/Lin the samplecollected duringthe secondquarterof groundwatermonitoring,fromwell M-102A. The

majorityof thedetectionsof bis(2-ethythexyl)phihalatearequafifiedas notdetectedafterQC evaluation.

7.4.4.3 Pesticides/PCBs. Only dieldrinwas detected at a concentrationof 1.66 _tg/Lin the

groundwatersamplecollectedfromwell M-107Aduringthe thirdquartermonitoring(Table 7-9).
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7.4.4.4 Total Recoverable Petroleum Hydrocarbons. TRPH were detected in one sample

(M-107A) duringthe secondroundof quarterlysamplingandin two wells (M-101AandM-109A) duringthe fourth

quarterof quarterlysampling. The highestconcentrationwas in the samplefromwell M-109A at 0.6 mg/L.

7.4.4.$ Metals. Resultsof the metalsanalysesperformedon thesegroundwatersamplesarelistedin

Table7-11. Metalsdetectedingroundwaterfrom"A"wellsaresummarizedinTable7-12.

7.4.4.6 GeneralChemicals. Generalchemicalanalysesperformedon the groundwatersamples

includetotalacidity,totalalkalinity,chemicaloxygendemand,hardness,totaldissolvedsolids,specificconductance,

pH,temperature,totalorganiccarbon,asbestos,chloride,cyanide,fluoride,nitrogen(nitriteandnitrate),andsulfate.

Resultsof thegene_l chemicalanalysesarelistedinTable7-13. Generalchemicalsdetectedin groundwaterfrom

"A"wellsaresummarizedinTable7-14.

7.4.4.7 Radionuclides. Radionuclideanalysesperformedon the groundwatersamplesincludegross

alpha,grossbeta,radium226,andradium228. Resultsof theseradionuclidesarepresentedinTable7-13. A

discussionof theradionuclidedatais presentedinAppendixK.

Forty-eight water samples were obtainedfromthe 11 "A"wells. The well locationsareshown on Figure

7-1. The rangeof values is:

Gross alpha < 0.1 + 2.9 to 79.4 ± 25.4 pCi/L

Gross beta < 0.3 ± 3.9 to 133 ± 141 pCi/L

Radium226 0.3 ± 0.5 to 18.0 ± 2.5 pCFL

Radium228 < 0.3 ± 0.5 to 6.1 + 1.1 pCi/L

7.4.$ Analytical Results - Groundwater Samples from "B" and "C" Wells

Groundwatersamples fromfour "B"and"C"wells were collectedfor fourquarters(July 1991, October

1991,February1992, and April1992). These groundwatersampleswere analyzedforVOC, SVOC,

pesticides/PCBs,TRPH,metals,generalchemicals,and radionuclides. Organiccompounds,metals,andgeneral

chemicalsdetected in groundwatersamplesfrom "B"and "C"wells arelisted in Tables7-15, 7-17,and 7-19,

respectively,and can be found at the end of this section. Analyticalresultsfor organiccompounds,metals, and

generalchemicals aresummarizedin Tables 7-16, 7-18, and7-20, respectively. The summarytables list thenumber

of detected,non-detected,rejected,and qualifiedresultsfor eachanalytelisted inTables 7-15, 7-17, and7-19.

LaboratoryQAJQCdataaresummarizedin theQCSR.
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7.4.$.1 Volatile Organic Compounds. Only groundwatersamples collected from wells M-103B

andM-108B containedVOC. TheseVOCareacetone,carbondisulfide,chloromethane,andmethylethyl ketone.

Acetone was detectedin the fwst and fourthquartersamplesat concentrationsof 2.9 _tg/Land 17_,/L, respectively.

Concentra_onsof acetone detectedin thesecondand thirdquartersampleswereconsiderednotdetectedafter0C

evaluation.The concentrationof acetonedetectedin the fourthquartersamplefromwell M-108B was considerednot

detectedafterQC evaluation.Carbondisulfidewasdetectedinthethirdandfourthquartersamplingeventsat

conccnwationsof1.7_tg/Land2.1_tg/L.Chloromethaneandmethylethylketonewereonlydetectedinthefourth

quartersamplefromwellM-103B,atconcentrationsof1.2l.tg/Land3.6_g/L,respectively.ResultsoftheVOC

analysisarcpresentedinTable7-15andareshownonFigure7-4.VOC detectedingroundwaterfrom"B"and"C"

wellsaresummarizedinTable7-16.

7.4.5.2 Semivolatile Organic Compounds. Bis(2-ethylhexyl)phtha]ate anddimethylphthalate

weredetectedingroundwatercollectedfromthe"B"and"C"wells.Thereisnoapparentpatterntothedistributionof

the detectedbis(2-ethylhexyl)phthalate(Figure7-5). Dimethylphthalatewas only detectedin the fourthquarter

groundwatersamplefromwell M-103B ata concentrationof 59 ttg/L. Results of the SVOCanalysisarepresented

in Table 7-15 andshownon Figure7-5. SVOCdetectedin groundwaterfrom"B"and "C"wells aresununarizedin

Table 7-16.

7.4.$.3 Pesticides/PCBs. No pesticides/PCBs were detected above the detection limits from any of

the groundwatersamplescollected fromthe "B"and "C"wells at the RunwayArea(Table 7-15).

7.4.$.4 Total Recoverable Petroleum Hydrocarbons. No TRPH were detected above the

detectionlimits fromany of the groundwatersamplescollectedfromthe "B"and "C"wells at the RunwayArea

(Table7-15).

7.4.5.5 Metals. Results of the metalsanalyses performedon these groundwatersamples from the "B"

and"C"wells are listedin Table 7-17. Metalsdetected in groundwaterfrom"B"and "C"wells aresummarizedin

Table 7-18.

7.4.5.6 General Chemicals. General chemical analyses performedon the groundwatersamples

include totalacidity,totalalkalinity,chemicaloxygen demand,hardness,totaldissolved solids, specificconductance,

pH, temperature,totalorganiccarbon,asbestos,chloride, cyanide, fluoride,nitrogen(nitriteandnitrate),andsulfate.

Resultsof thegeneralchemicalanalysesarelisted in Table 7-19. Generalchemicalsdetected in groundwaterfrom

"B"and "C"wells aresummarizedin Table 7-20.
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7.4.$.7 Radionuclides. Radionuclideanalyses performedon the groundwatersamples include gross

alpha,grossbeta,radium226, andradium228. Resultsof theseradionuclidesarepresentedin Table 7-19. A

discussionof theradionuclidedatais presentedin AppendixK.

Sixteen watersampleswere obtainedfrom the secondwater-bearingzone fromfour well locations. Twelve

of the samplesarefrom the "B" wells andfourarefrom the "C"wells. The well locations areshownon Figure7-1.

The rangeof valuesis:

Grossalpha < 0.1+ 60.3 to 170± 184pCi/L

Grossbeta < 0.3± 132 to 502± 221pCi/L

Radium226 1.2± 0.9 to 7.1 _+1.7pCi/L

Radium228 < 0.3_+0.8 to 3.8 + 0.7pCi/L

7.S STATISTICAL ANALYSIS OF METALS CONCENTRATIONS IN SOIL AND

GROUNDWATER

This sectionpresents the results of a statisticalanalysisdesigned to estimatethe backgroundmetals

concentrationsin soil and groundwateratNAS Alameda,furtherdiscussionis presentedin AppendixI. The 95

percent/95percentstatisticaltoleranceintervalwas calculatedfor soil and groundwatersamplescollectedfrom the

backgroundwells drilledin the RunwayArea. The 95 percent/95percentstatisticaltoleranceintervalis the range

withinwhich 95 percentof samplescollectedon the base (Sites 1and2) areexpectedto fall 95 percentof the time.

Samples withconcentrationsoutside of this rangemay be below or above backgroundconcentrations.

In general,populationdistributionsof naturallyoccurringinorganic soil constituents, includingmetals, are

bestdescribedby a normaldismbutioncurve(Gilbert,1987). Therefore, this statisticalanalysisof metalswas

conductedassumingthat thebackgroundpopulationsfor theNAS Alamedafollow a normaldistribution.

Theproceduresused to determinethe 95 percent/95percentstatisticaltolerance intervalareas follows.

Metalconcentrationsofthebackgroundsamplesweretreatedasconstituentsofanormalpopulation.Thedetection
limit divided by two was substitutedfornondetectedvalues (Homing and_ 1990). Arithmeticmeans and

standarddeviationswere calculated for eachmetal. Lower and upperlimitsof the 95 percent/95percentstatistical

toleranceintervalwere _lculated by addingand subtractingthe standarddeviationmultipliedby a statisticaltolerance

factor(K) to themean. K is a variabledependenton the proportionof the populationone wishes to include in the

toleranceinterval,the probabilityof inclusion in the interval,and the numberof sampleson which the standard

deviationis based(Taytor,1990).
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SamplesfromSites 1 and2 werecomparedto the95 percent/95percentstatistical toteranceintervalto

determinewhetherornotthey wereabovebackgroundconcentrations.

- The samebasic procedurewas usedfor bothsoil andgroundwatersamples. Inorderto accountforseasonal

fluctuationsof naturallyoccurringmetalsin groundwater,toleranceintervalswerecomputedseparatelyfor eachround

of groundwatersamplescollectedfromthebackgroundwells. The statisticaldatafor the backgroundsoil samples,

the backgroundwatersamplesfrom"A"wells, and "B" and "C"wells are presentedin Tables7-21, 7-22, and 7-23,

respectively.

7.6 SUMMARY AND CONCLUSIONS

The purposeof the investigationconductedin this areais to collectadequateinformationfor establishing

groundwatergradientsandestimatingthebackgroundconcentrationsofpotentialchemicalsofconcerninsoiland

groundwaterat Sites 1and 2. The estimatedbackgroundconcentrationsareintendedto be used forassessingwhether

chemicalsdetected in soil and groundwatersamplescollectedat bothlandfillsareconsistentlyfound at concentrations

above the background.Resultsof this assessmentwouldalso be used forprioritizingfurorework at Sites 1 and2.

Resultsof the investigationconcludedthe following:

7.6.1 Soils

Twenty-foursoftsampleswere collectedduringthe constructionof 11 "A"wells at the RunwayArea.

Threeof the wells wereinstalledduringCTONo. 0085. Twelve of the twenty-foursoil sampleswerecollected from

the surface. The remaining12 soil sampleswere obtainedfromdepths rangingfrom0.5 feet to 5.5 feet below

groundsurface.

One soil samplewas collected from62 feet duringthe constructionof a "C"well at the RunwayArea.

7.6.1.1 Fill Samples. Based on the review of aerial photographs,borings M-101A, M-102A, and

M-111Aappear to be located in areas whereprevious site operationssuchas aircraftmaintenance might have been

conducted. However,additionalinformationfromtheNavy is requiredto confirm suchoperations. In addition,

resultsof organic analysesperformedon soil samplescollected fromboringsM-101A, M-102A, andM-111A

Indicatethatsoils at these locationscontainVOC, SVOC which include PAH,phthalates,andphenols, and

pesticideaPCBs. Therefore,soils at these threelocationsarenot consideredto representbackgroundconditions.

Statisticalanalyses wereconductedtoestimatethe site backgroundconcentrationsof metalsand

radionuclidesforcomparisonwith Sites 1and2. Results of these statisticalanalysesarepresentedin AppendicesI

andK formetalsandradionuclides,respectively.
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As discussed above, VOC, SVOC, (PAIl, phthalates, andphenols), and pesticides/PCBs were primarily

detected in soft samples collected from near the surfaceor immediately underasphalt from borings M-101A, M-

'_ 102A, and M-1llA. Only PAH, which areSVOC, were detected at concentrationsover 1 mg/kg in the soil sample

collectednearsurfacefromboringM-102A. Becausethe areanearM-101AandM-102A is currentlyused foraircraft

runwayandparking,concenwationsof organicsdetected in soil samplesfromthese two borings do not pose an

immediate threatto humanhealth. Well M-111A is next to an aircraftmaintenancebuilding,beneathapproximately

1 foot of concrete. Concentrationsof organicsdetectedin soil samples fromthis boring do not pose an immediate

threatto humanhealth since the areasare inaccesible. The significanceof theconcentrationsfound in these soil

sampleswill be furtherexamined duringthe risk assessment for the comprehensiveRFFS.

For the remainingsoilsamplescollectedfromboringsM-104AthroughM-111A,onlyacetoneand

bis(2.ethylhexyl)phthalateweredetectedatconcenUmionsabovethedetectionlimits.Acetonewasdetectedat low

concentrations(<0.32mg/kg)in soil samplescollectedfromborings.Bis(2-ethylhexyDphthalatewasdetectedat

lowconcentrations(<0.25 mg/kg)in a totalof foursamplescollectedfromboringsM-104A,M-104C,M-109A,

andM-110A.Basedon thefactsthat(1)acetoneconcentrationsdetectedinthesesoil samplesareconsidered

estimatedvalues,(2)acetoneis knownasa commonlaboratorycontaminant,(3) thepresenceof

bis(2-ethylhexyl)phthalatetendsto beassociatedwithplastics,and(4)no otherVOCandSVOCweredetectedin

thesesoil samples,thereisno consistentevidenceto indicatethatthesubsurfacesoil inthisareahasbeenimpacted

byorganics.Thepresenceof acetoneandbis(2-ethylhexyl)phthalateinthesesoilsamplesarelikelydueto

laboratorycontaminationandthesamplingmaterials.

TRPHandO&Gwere detected in surfacesoil samplescollectedfrom the boringsin this area. Analytical

methodsused for theTRPHand O&G analyseson these soft sampleswereEPAMethods418.1 and413.2,

respectively. EPA Method413.2 reportsa single concenwationfor bothnaturallyoccurringandpetroleumbased

hydrocarbons.However,results of TRPHanalysisusingEPAMethod 418.1 report a single concentrationforboth

light (gasoline)andheavy(otis, diesel, kerosene,andjet fuels)petroleumfractionsforeach sampleanalyzed. Any

assessment andconclusionsregarding the extentof petroleumhydrocarbons(suchas diesel, gasoline,jet fuel,

kerosene,andoils) in subsurfacesoil underthe RunwayAreamade basedon these resultswouldnot be useful.

Therefore,no assessmentwas conductedin this investigationto evaluatethe extentof petroleumhydrocarbonsin

soils at the Runway Area.

7.6.1.2 Late Pleistocene/Holocene Alluvial/Eolian Deposits Samples. One soil sample

was collectedfrom62 feet at the Runway Area. No VOC, SVOC, pesticides/PCBs,TRPH,or O&G were detected

afterQC review. None of themetalsdetected in thesoil sampleareat concentrationsabovethe concentrationranges

detected in typical soil as perDragun (1988).
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7.6.2 Groundwater

Forthe purposeof this report,the sedimentsbeneathNAS Alamedaaresubdividedinto two aquifers. The

firstaquiferconsistsof two water-bearingzones (Figure2-7). The firstwater-bearingzone is in the fill, and the

secondwater-bearingzone is in thelate Pleistocene/Holocenedeposits. The deeperorsecondaquiferis inthe

undividedPliocene/Pleistoceneterrestrialdeposits (Alamedaformation).The secondaquiferwasnot partof this

investigation.

7.6.2.1 First Water-Bearing Zone. The first water-bearingzone is found in the hydraulic fall

above theHolocene BayMudUniL Generalgroundwatergradientsof thefirstwater-_g zones undertheRunway

Area,as shownon Figures2-11 and2-12, are to the west towardSites 1 and 2, northto theOaklandInnerHarbor,

and south to San FranciscoBay.

Based on theRWQCB'stotaldissolved solid(TDS) criteriastatedin StateWaterResourceControlBoard

ResolutionNumber88-63, groundwaterin the fast water-bearingzone is classifiedas freshas shown on Figure2-8.

The freshgroundwaterdetectedin the firstwater-bearingzone is believedto be primarilydue to infiltrationof surface

or rainwaterthroughunpavedor grassyareasaroundtheRunwayArea.

Eleven "A"wells were installedin the upperportionof the t-h-stwater-bearingzone. VOC detected in

groundwatersamplescollectedfrom"A"wells at theRunway Area,afterQC review, includechloroform,acetone,

chlorobenzene, 1,1-DCA, 1,1-DCE, 1,2-DCE, PCE,TCE, toluene, vinyl chloride, andxylenes. 1,1-DCA,

1,1-DCE, 1,2-DCE,PCE,TCE, and vinyl chloridewere only detectedin groundwatersamplescollectedfromwells

M--101A andM-111A afterQC review. Only low levels (nearthe detectionlimits)of chlorobenzeneand chloroform

weredetected in groundwatersamplescollectedf_romwells M-106AandM-109Aduringthe firstquartersampling

event. Also, groundwatersamplesfrom these two wells collectedduringsubsequentquarterlysamplingdidnot

containchlorobenzeneand chloroformabove the detectionlimits. Acetonewas only detected in samples fromwells

M-101A and M-102A afterQC review. Xylenes weredetected in samplesfromwells M-102A, M-103A, M-110A

andM-111A.

AsIx_sentedonFigure7-3,lowlevelsofSVOC weredetectedingroundwatersamplescollectedfromthe

"A"wellsinthisarea.AfterQC review,theseSVOC include4-chloro-3-methylphenol,bis(2-ethylhexyl)phthalate,

andpyrene.Withtheexceptionofbis(2-ethylhexyl)phthalate,lowlevels(nearthedetectionlimits)of

4-chloro-3-methylphenolandpyreneweredetectedonceingroundwatersamplesfromwellsM-109AandM-110A,

respectively. The presenceof bis(2-ethylhexyl)phthalatein the groundwatersamplesmay be associatedwith plastic

materialssuch as nylon rope usedfor sampling.
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Dieldrinwas detectedat aconcentrationof 1.66 }_g/Lin the groundwatersample collectedfrom well

M-107Aduringthe thirdquartergroundwatermonitoring. Thisresultwasconsideredan estimateafter QCreview.

TRPHweredetectedin threegroundwatersamples,one m the secondquarter(M-107A)and two in the

fourthquarter(M-106A and M-109A). Thehighestconcentrationof TRPHwere in the samplefromwell M-109A at

a concentrationof 0.6 mg/L.

With the exceptionof organics detectedin groundwatersamples collectedfrom wells M-101Aand M-111A,

concentrationsof VOC, SVOC, pesticides/PCBs, and TRPH were erraticthroughoutthe quarterlysamplingperiod.

Therefore, there is no conclusive evidence to indicate that VOC, SVOC, pesticides/PCBs,and TRPH are present in

groundwater in the first water-bearingzoneunderneaththe Runway Area at levels of concern.

As listed in Tables 7-11, 7-12, and7-13, variousmetals and radionuclideswere detected in mostof the

groundwatersamples. Because analysis of the aerialphotographsindicate thatprevioussite operationsmighthave

beenconductedat areasnearboringsM-101A, M-102A, and M-111A, groundwatersamplescollected fromwells

M-101A, M-102A, andM-111A arenotconsideredtorepresentbackgroundconditions. Therefore,resultsof

chemicalanalysesperformedon thegroundwatersamplesobtainedfrom these threewellsare excludedfrom

evaluation of chemicalbackgroundlevels. Statisticalanalysesof the remainingeight "A" wells were conductedto

estimatethe site backgroundconcentrationsof metals and radionuclides. Resultsof these statisticalanalysesare

presentedin AppendicesI andK for metals and radionuclides,respectively. Thereareno discerniblepatternsto the

detections of metals andradionuclidesover time.

7.6.2.2 Second Water-BearingZone. The secondwater-bearingzone is encounteredin the sand

andclayeysandgeologicunitbetweenthe HoloceneBayMudUnitandthelatePleistoceneestuarinedeposits.

Generalgroundwatergradientsofthesecondwater-bearingzonesundertheRunwayArea,as shownonFigure2-12,

areto thewesttowardSites1 and2 northto theOaklandInnerHarborandsouthto SanFranciscoBay.

Based on the RWQCB'stotal dissolved solid (TDS) criteriastatedin Stale WaterResourceControlBoard

ResolutionNumber88-63, groundwaterin the second water-bearingzone is classified as salineas shown on Figure

2-10.

A totalof four "B"and "C"wells were installedin thesecond water-bearingzone in _ area. Resultsof

the VOC analysesindicatedthatonly levels of acetone andcarbondisulfide nearthe detectionlimits were detectedin

groundwatersamplescollectedfromM-103B and M-108B. Carbondisulfidewasdetectedin the thirdandfourth

quarterlysamplingevents. O_y two acetonedetectionswere consideredas detectedbut asan estimatedvalue for the

groundwatersamplecollected in the firstquarterlysamplingevenL Chloromethaneandmethyl ethylketone were
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only detectedin the fourthquartersamplefromwell M-103B, atconcentrationsof 1.2 _g/L and3.6 gg/L,

respectively.

Onlylow levels of bis(2-ethylhexyl)phthalateweredetectedin groundwatersamplescollectedfromwells

M-103B,M-104C, M-105B, and M-108B. As discussedabove, thepresenceof bis(2-ethylhexyl)phthalatein the

groundwatersamplestends to be associatedwith plasticmaterialsusedsuch as nylonrope. Dimethylphthahte was

only detected inone sampleduringthe fourthquartersamplingevent. Pestlcides/PCBsandTRPHwerenot detected

in any of thegroundwatersamplescollected from the "B"and "C" wells in the RunwayArea.

In summary,acetone,carbondisulfide,andbis(2-ethylhexyl)phthalatearenotconsistentlydetected in

groundwaterwithinthe same wells in the RunwayArea. As discussedabove,acetone andbis(2-ethylhexyl)phthalate

could be associatedwith laboratorycontaminationor samplingartifacts.Carbondisulfideis commonlyfound in

reducingenvironments (Dragun, 1988). Therefore, there is no conclusive and consistent evidence to indicate that

VOC, SVOC, pesticides/PCBs, and TRPH arepresent in groundwaterin the second water-bearingzone underneath

the Runway Area at levels of concern.

As listed in Tables 7-17, 7-18, and7-19, variousmetals and radionuclideswere detected in most of the

groundwatersamples. Statisticalanalysesof the "B" and "C"wells were conductedto estimatethe site background

concentrationsof metalsandradionuclides.Results of these statisticalanalysesarepresentedin AppendicesI and K

formetalsand radionuclides,respectively.
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M-101-A
M-110-A

Quarter 1st 2nd 3rd 4th Quarter 1st 2nd 3rd 4th _,

Bis(2-ethylhexyl)phthalate <4.0 41UJ 5J 99UJ Bis(2-ethylhexyl)phthalate <4.0 110UJ 4.7 31 Quarter 1st 2nd 3rd/Dup 4th
Bis(2-ethylhexyl)phthalate <2.0 4.8 3.SUJ/7,6UJ 3.1UJ

M-102-A Pyrene <1,0 3.4 <1,0/<1.0 <1.0

0 300 500

SCALE IN FEET

Quarter 1st 2nd 3rd 4th/Dup

Bis(2-ethylhexyl)phthalate <2.0 3.3 3.3UJ 42UJ/74UJ

M-IO3-A

M-OO9-A

\
Quarter 1st 2nd 3rd 4th

Bis(2-ethylhexyl)phthalate <2.0 2.2 1.3UJ <2.0

M-lo A

Quarter 1st 2nd 3rd 4th M-111-A

4-Chloro-3-rnethylphenol <1.5 <2.0 4.3 <2.0
Bis(2-ethylhexyl)phthalate <2.0 1.2 3.guJ 2.9 Quarter 1st 2nd 3rd 4th

Bis(2-ethythexyl)phthalate <2.3 2.2 4.5UJ 13UJ

Quarter 1st 2nd 3rd/Dup. 4th Notes:

M-105-B Bis(2-ethylhexyl)phthalate <2.0 <1.0 1.7UJ/1.6 320UJ Concentrations of SMOG detected above
the detection limits are included in this Figure.

M-IOS-A Tern

M-108-A Sanctuary All SVOC are in concentrations of pg/L.
J = Qualified, estimate

Quarter 1st 2nd/Dup 3rd 4th UJ = Qualified, estimated not detected

Bis(2-ethylhexyl)phthalate NS 4.7UJ/5.8UJ 4.0UJ 4.8UJ NS = Not Sampled

< = Analyte reported below detection limit

M-IO6-A

NAVAL AIR STATION ALAMEDA
Quarter 1st 2nd 3rd 4th ALAMEDA, CALIFORNIA
Bis(2-ethylhexyl)phthalate <2.0 4.5 7.1UJ 4.1UJ RUNWAY AREA

Quarter 1st 2nd 3rd/Dup 4th CONCENTRATION OF SEMIVOLATILEro

ais(2-ethylhexyl)phthalate <2.0 5.8UJ 5.0UJ/50 7.8UJ .k+O_T ORGANIC COMPOUNDS IN "A" WELLS
M-107-A

o_o=_I__3 FIGURE 7-3



_If M-101-A
M-110-A

M-IO2-A

0 300 500

Quarter 1st 2nd 3rd 4th I I
SCALE IN FEET

Acetone 2.9 3.0UJ 5.8UJ 17
CarbonDisuffide <1.0 <1.0 1.7 2.1
Chloromethane <1.0 <1.0 <1.0 1.2
MethylEthyl Ketone <2.0 <2.0 <2.0 3.6

M-103-A

M-009-A

M-104-C

M-IO4-A

M-109-A

Quarter 1st 2nd 3rd 4th

Acetone NS <2.0 <2.0 2.4UJ/<2.0

M-105-B Notes:
Concentrationsof VOCdetectedabove

M-10S-A M-108-E Tern the detection limits are included in this Figure.

M-108-A Sanctuary All VOC are in concentrations of pg/L.

J = Qualified, estimate

UJ = Qualified, estimated not detected

NS = Not Sampled

< -- Analyte reported below detection limit

M-IO6-A

NAVALAIR STATIONALAMEDA
ALAMEDA, CALIFORNIA

RUNWAY AREA

CONCENTRATION OF VOLATILE ORGANIC
_[ ._.o COMPOUNDS IN "B" AND "C" WELLS

M-107-A
CTOLO7A-13 FIGURE 7-4



M-IO1-A

( \ M-.O-A
0 300 500

SCALE IN FEET

Quarter 1st 2nd 3rd 4th

Bis(2-ethylhexyl)phthalate <2.2 2.2J 1.8 5.SUJ
Dimethylphthalate <2.2 <2.2 <2.0 59

M-IO3-A

M-OO9-A

Quarter 1st 2nd 3rd 4th

Bis(2-ethylhexyl)phthalate <2.0 8.0 3.8 <2.0
M-IO4-A M-IO9-A

Quarter 1st 2nd 3rd 4th

Bis(2-ethylhexyl)phthalate <2.0 <1.0 4.9UJ 700 Quarter 1st 2nd 3rd 4th

M-105-B Bis(2-ethylhexyl)phthalate NS 7.1 <1.0 2.5UJ/11UJ Notes:
Concentrations of SVOC detected above

M-IOS-A Tern the detection limits are included in this Figure.

M-10e-A Sanctuary All SVOC are in concentrations of pg/L.

J = Qualified, estimate

UJ = Qualified, estimate not detected

NS = Not Sample

< = Anatyte reported below detection limit

M-IO6-A

NAVAL AIR STATION ALAMEDA
ALAMEDA, CALIFORNIA

RUNWAY AREA

CONCENTRATION OF SEMIVOLATILE

__.o" ORGANIC COMPOUNDS IN "B" AND "C" WELLS
M-107-A

ctoio7A-13 FIGURE 7-5
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TABLE 7-1

RUNWAY AREA
GEOTECHNICAL SAMPLE LABORATORY TEST RESULTS

Soil Classification Permeability
Sample Depth Laboratory Field Stratigraphic Moisture Dry Specific CEC TOC Effective Hydraulic
Number Unit Content Density Gravity Stresses Conductivity

(_) (USCS) (USCS) (%) (pcf) (meq/1008) (%w/w) (psi) (cm/s)

M-101A 10-10.5 SC SP Fill NA NA NA NA NA NA NA

M-102A 9-9.5 SP SP Fill NA NA NA NA NA NA NA

M-104A 10.5-11 NA SP Fill 18.0 104.5 2.72 5.7 NA NA NA
M-104A 11-11.5 SP/SC SP Fill NA NA NA NA NA NA NA

M-104C 69-69.5 NA CL PE 48.0 74.0 NA NA NA 35 2.07E-08

M-IO6A 10.5-11 SP SP Fill NA NA NA NA NA NA NA

M-107A 11-11.5 SP SP Fill NA NA NA NA NA NA NA

M-109A 10.5-11 SP SP Fill NA NA NA NA NA NA NA

M-110A 10.5-11 SP SP Fill NA NA NA NA NA NA NA

M-111A 10.5-11 SP SP Fill NA NA NA NA NA NA NA

NA - Not Analyzed
Parameters not detectect are reported as less than method detection limit.
PE - Pleistocene Estuarine Deposits

Laboratory Methods (Units):

Soil Classification - Unified Soil Classification System (USCS) - ASTM D2487-90 CationExchange Capacity (CEC) - EPA 9080 (milliequivalents per 100 grams)
USCS described in Appendix E TotalOrganic Carbon (TOC) - ASA-SSSA Chp 29 (percent wet weight)

Moisture Content - ASTM D2216 (percent) EffectiveStress - EPA 9100 (pounds per square inch)
Dry Density - ASTM D2937 (pounds per cubic foot) ltydraulic Conductivity - EPA 9100 (centimeters per second)
Specific Gravity - ASTM D854
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Table 7-2 - Runway Area Analytical Rf .s for Soll in Fill - Organic Compounds (

Duplicate

Sample Number M-101A-000 M.101A-004 M-102A-O00 M.102A-004 M-103A-000 M-103B-06O M-104A-002 M.104A-002
Date Stapled 05/30/91 06/03/91 05/30/91 06/03/91 12/12/90 11/28/90 05/30/91 05/30/91
Depth d Sample 0.0 ft 2.0 ft 0.0 ft 2.0 ft 5.5 ft 0.5 ft 0.5 ft 0.5 ft
PARAMETER REPORTED

Volatile Organics (pg/kg-Dry)
Acetone NA i.ili.iil.i::!iiii_iiii_iii_i::iiii_i_ifiiiii!::iiii NA iiiii_ii.i.i.i.i.i.i.i.i_iiiiiiiiiiiiiiiiiiiiii' < 0.1 NA < 11 53UJ

Semivolatile Organics (_,/kg-Dry)
Acenaphthylene < 81 < 80 iii !iii_iiiiiiiiiiii < 84 < 0.17 < 0.17 < 89 < 92
Anthracene < 81 < 80 iiiiiiiiiii!iliiii_i_i!i_!_i_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!i!i< 84 < 0.17 < 0.17 < 89 < 92
Benzo(a)anthracene < 100 < 110 iiiiiiiiiiiii!iiii!iiiii_ii::iiiii::i::i::!::iii::i< 120 < 0.17 < 0.17 < 110 < 120
_uzo(a)pyrene < 140 < 160 ii!iiiiiiiii!iiii_ii_iiiiiiii_!ii_i< 170 < 0.17 < 0.17 < 160 < 160
nenzo(b)fluoranthene iiiiiiiiiiiiiiiiiiii:_i:_iiiiiii:_i:_iii:_i:_i:_iii< 110 iiiiiii_ii!iiiiii_iii!iii!iiiiiiiiiii< 120 < 0.17 < 0.17 < ll0 < 120
Benzo(gJl,i)perylene .............<id0 ...... < 180 iiii_iiiiiiiiiiiiiii!i_i_iiiii!iii_ii_ii!iiiii_iii< 190 < 0.17 < 0.17 < 180 < 180
Beuzo(k)fluorantheue < 100 < 110 iiiiii!iiiiiiiiiii_iiiiiiiiiiiiii!!iiiili!_< 120 < 0.17 < 0.17 < ll0 < 120
Bis(2-ethylhexyl)phthalate iiiiiiiii!iiiiiiiiii_ii!iiiiiiiiiiiiiiiiii290UJ !!iiii_iiiiii_iiiii_i.!.i_iiiiiiiiiiiiii!iii_iiiiiii< 120 < 0.17 < 0.17 i!ii::::iiiiiiiiiiii_i_iiiii_iiiiiii!iii::!!iii!i!i:::I < 120
Butylbenzylphthalale iiiiiiiii!ii!iiii!iiiiiii_i!!ii_iiiiiiiiiiiiiiiiiiiiiiii< !10 < 100 < 120 < 0.17 < 0.17 < 110 < 120
Chrysene < 100 < I10 iiiili!iiiii::iiiiiii_iiiiiiiiiiiiiiii::i::i< 120 < 0.17 < 0.17 < 110 < 120
Diben(a,h)amhracene < 160 < 180 iiiiii!iii!iiiiii_iiiiiiii_iii_iiiiiiiiiiiiiiiiiiiiiiiiiii< 190 < 0.17 < 0.17 < 180 < 180.:.:.:.:.:.:.:.:.:.:+:.:.:.:.:.:.:.:.:.:.:,:.:.:,:.:.,..

Fluoranthene iiiiiiiiiiiiiiiii_iiiiiiiiiiiiiiiii!iiii< 80 :::::::::::::::::::::::::::::::::_.::::::::::::::::::::::::::::::::< 84 < 0.17 < 0.17 < 89 < 92
hdcno(l,2,3-ed)pyrene ....... < 16O < 180 iiiiiiiiiiiiiiiiiiii_iii!iiiii!iii!iiiiil< 190 < 0.17 < 0.17 < 180 < 180
l_enan0cene < 81 < 80 iiiiiiii_i_!ii!iii!iiiiiiii_ii_iii!i!_i!iiiiiiiiiii< 84 < 0.17 < 0.17 < 89 < 92

ayrene ii:_i:?_:_i_i_::_i_i_i_it_:_i!i:_:_iiiiiiiiiiiiiil< 80 i_iiiiiliiiii_ii!ii_i_iiiiiii_ili_iiiii............ ......... < 84 < 0.17 < 0.17 < 89 < 92

Pestid des/PCBs/Herbicides (pg/kg-Dry)
4,4'-DDD < 6.72 < 7.65 ii::iii::i::iii::i::i::i::i_i::iii::!::i::iii::i::iii< 7.96 < 0.010 < 0.010 < 7.46 < 7.69
4,4'-DDE < 3.36 < 3.83 _ii_i_iiiiiiiiiiiiiiiiii_i_iiiiiiiiii!iiiiiiiiiiiiiii............................. < 3.98 < 0.010 < 0.010 < 3.73 < 3.84..............................................:

4,4'-DDT < 6.72 < 7.65 i!!iiiiii!i::iii::i::iii_!_iiii::::::::::iiii::::i::::::::i< 7.96 < 0.010 < 0.010 < 7.46 < 7.69
Gamma-Chlordane < 3.36 < 3.83 < 3.98 < 0.0050 < 0.0050 < 3.73 < 3.84

Aroclor-126o ii_i_i_iiiiiiiii_iii!i_iiiiiiiiiiiiiiiiiiiiiiiii< 38 < 40 < 0.050 < 0.050 < 37 < 38

Total Recoverable Petroleum Hydrocarbons (mg/kg-Dry)
Hydrocarbons,Petroleum iiiii:_ii_iiiiiiiiiii_iiiiiiiiiiiiiiiiiiiiiiNA ii:iiiiii!iii_iiiiiiiii i!iiiii NA NA NA NA NA

Oil And Grease (mg/kg-Dry)

Oil&Or,lR _:.,,,.:i_:iiii_ii_iiiiiiii_iii_i_iiiiiNA ii:iiii_ii_i_iiiii:ii_ii_ii_i__ii_:i!iiii!!i_i!!iiii_ii_:ii.,,... ii NA NA NA NA NA

Notes: NA = Not analyzed
UJ = Qualified, estimated not detected
J = Qualified, estimated value
R = Qualified, not usable
< = Analyte reported below detection limit
Shaded areashighlight detectionsabove detectionlimit

Page I of Table7-2



Duplicate
Sample Number M-104C-000 M.104C-000 M.105A-000 M-10SB-000 M-106A-000 M-106A-003 M-107A-O00 M-107A-002
Date Sampled 05/16/91 05/16/91 12/10/90 11/28/90 05/16/91 06/03/91 05/16/91 06/03/91

Depth of Sample 0.0 fl 0.0 ft 5.5 ft 0.5 ft 0.0 ft 2.0 ft 0.0 ft 0.5 fl
PARAMETER REPORTED

Volatile Orglmi_ (pg/Itg-Dry)
Acetone NA NA < 0.1 NA NA 54UJ NA i:_iiiiii!iiiiii.::iii::_::iiiii::iiiiil.iiii.ii::i::i

Semivolatile Organics (pg/kg=Dry)
Acenaphthylene < 72 < 71 < 0.17 < 0.17 < 70 < 85 < 71 < 72
Anthracene < 72 < 71 < 0.17 < 0.17 < 70 < 85 < 71 < 72

Benzo(a)anthracene < 100 < 100 < 0.17 < 0.17 < 100 < 120 < 100 < 100
Benzo(a)pyrene < 140 < 140 < 0.17 < 0.17 < 140 < 170 < 140 < 140
Benzo(b)fluoranthene < 100 < 100 < 0.17 < 0.17 < 100 < 120 < 100 < 100
Benzo(g,h,i)perylene < 160 < 160 < 0.17 < 0.17 < 160 < 190 < 160 < 170
Benzo(k)fluoranthene < 100 < 100 < 0.17 < 0.17 < 100 < 120 < 100 < 100
Bis(2-ethylhexyi)phthalate i.i.i.l.i.i.::i::iiiiiiii_i.i.i.i.ii!iiiiiiiiiillI < 100 < 0.17 < 0.17 < 100 < 120 < 100 < 100
Butylbenzyiphthalate < 100 < 100 < 0.17 < 0.17 < 100 < 120 < 100 < 100
Chrysene < 100 < 100 < 0.17 < 0.17 < 100 < 120 < 100 < 100
Diben(a,h)anthracene < 160 < 160 < 0.17 < 0.17 < 160 < 190 < 160 < 170
Fluoranthene < 72 < 71 < 0.17 < 0.17 < 70 < 85 < 71 < 72

Indeno(l,2,3-cd)pyrene < 160 < 160 < 0.17 < 0.17 < 160 < 190 < 160 < 170
Phenanthrene < 72 < 71 < 0.17 < 0.17 < 70 < 85 < 71 < 72

Pyrene < 72 < 71 < 0.17 < 0.17 < 70 < 85 < 71 < 72

Pesticides/PCBs/Herbicides (_,/kg-Dry)
4,4'-DDD < 6.85 < 6.80 < 0.010 < 0.010 < 6.70 < 8.07 < 6.76 < 6.88
4,4'-DDE < 3.43 < 3.40 < 0.010 < 0.010 < 3.35 < 4.04 < 3.38 < 3.44
4,4'-DDT < 6.85 < 6.80 < 0.010 < 0.010 < 6.70 < 8.07 < 6.76 < 6.88
Gamma-Chlordane < 3.43 < 3.40 < 0.0050 < 0.0050 < 3.35 < 4.04 < 3.38 < 3.44
Aroclor-1260 < 34 < 34 < 0.050 < 0.050 < 34 < 40 < 34 < 34

Total Recoverable Petroleum Hydrocarbons (mg/kg-Dry)
Hydrocarbons,Petroleum i:i_ii_i::ii_i_!_ili:i iiiiliiiiiiiiiiiii_i iii!iiiiiiiii NA NA iiiliiiiiiiil:ii!i_iiiiiii:iiiiiiiii::iiiii!:iii!NA NA

Oil And Grease (mg/kg-Dry)

Oil&Gr,lR i_!!ii!i_i!_ii_iiiii NA NA i_@i_i_iii_i_i_ii_ii::_iiiiiiiiiiiiiiiiiiiNA _ii_ii_ii_iii!i!i_!i_i_ii_ii:ii_iii:iiiii:iiii NA

Notes: NA = Not analyzed
UJ = Qualified,estimated notdetected
J = Qualified,estimated value
R = Qualified,not usable
< = Analytereportedbelow detection limit
Shaded areashighlight detectionsabovedetection limit
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Table 7-2- Runway Area Analytical _ .,ts for Soil in Fill- Organic Compounds (

• rl

Sample Number M.108A-000 M-108B-000 M-37 (DUP) M-109A-000 M-109A-007 M-IIOA-003 M-IlIA-000 M-I11A*003
Date Sampled 12/11/90 11/27/90 11127/90 05/16/91 05/30/91 05/30/91 05/31/91 05/31/91
Depth of Sample 5.5 ft 0-g ft 0.5 ft 0.0 ft 5.5 ft 1.5 ft 0.5 ft 2.0 ft
PARAMETER REPORTED

Volatile Organics (pg/kg-Dry)
Acetone < 0.1 NA NA NA 24UJ iiiiiii_iiiiiiiiiiiiiiiiii_!_i_::iiiiiiiii_ii_iiiiiiiii_ilI NA ii_iiiiiiiiiiiii!iiiiiii!i_ii_iiiiiiiiiii_iiii!iiiiiiiiii

Semivolatile Orgmtics(pg/kg-Dry)
Acenaphthylene < 0.17 < 3.4 < 3.4 < 74 < 84 < 88 < 74 < 75
Anthracene < 0.17 < 3.4 < 3.4 < 74 < 84 < 88 < 74 < 75

Benzo(a)anthracene < 0.17 < 3.4 < 3.4 < 110 < 100 < 110 < 110 < 110
Benzo(a)pyren¢ < 0.17 < 3.4 < 3.4 < 150 < 150 < 150 < 150 < 150
Benzo(b)fluoranthene < 0.17 < 3.4 < 3.4 < 110 < 100 < 110 < 110 < 110
Beazo(g,hj)perylene < 0.17 < 3.4 < 3.4 < 170 < 170 < 180 < 170 < 170
Benzo(k)fluoranthene < 0.17 < 3.4 < 3.4 < 110 < 100 < I10 < 110 < 110
Bis(2-ethylhexyl)phthalate < 0.17 < 3.4 < 3.4 < I l0 iiiiiiiii_i_i_i_iiiiii!_i_iiiiii_iii_iiiiiii_iiiiiii_i_i_iii_i_i_i_i_i_i_!_iiiiii_ii_i_i_iii_< 110 < 110
Butylbenzylphihalate < 0.17 < 3.4 < 3.4 < 110 < 100 < 110 < 110 < 110
Chryseae < 0.17 < 3.4 < 3.4 < 110 < 100 < 110 < 110 < 110
Diben(a,h)anthracene < 0.17 < 3.4 < 3.4 < 170 < 170 < 180 < 170 < 170
Fiuorantbene < 0.17 < 3.4 < 3.4 < 74 < 84 < 88 < 74 < 75

lndeno(l,2,3-cd)pyrene < 0.17 < 3.4 < 3.4 < 170 < 170 < 180 < 170 < 170
Phenanlhrene < 0.17 < 3.4 < 3.4 < 74 < 84 < 88 < 74 < 75

Pyrene < 0.17 < 3.4 < 3.4 < 74 < 84 < 88 < 74 < 75

Pesticides/PCBs/Herbicides (Iw,/kg-Dry)
4,4'-DDD < 0.010 < 0.010 < 0.010 < 7.04 < 7.00 < 7.33 < 7.06 < 7.18
4,4'-DDE < 0.010 < 0.010 < 0.010 < 3.52 < 3.50 < 3.66 < 3.53 < 3.59
4,4'-DDT < 0.010 < 0.010 < 0.010 < 7.04 < 7.00 < 7.33 < 7.06 < 7.18
Gamma-Chlordane < 0.0050 < 0.0050 < 0.0050 < 3.52 < 3.50 < 3.66 < 3.53 < 3.59
Aroclor-1260 < 0.050 < 0.050 < 0.050 < 35 < 35 < 37 < 35 < 36

Total Recoverable Petroleum Hydrocarbons (mg/kg-Dry)
Hydrocarbons,Petroleum NA NA NA NA NA :iiiii_i[i::ii NA

Oil And Grease (mg/kg-Dry)
OiI&GLIR NA NA _ii_iiii_iii_:_iiii:_iiiii__i_ii_iiiiiiiii!iiii!iiiNA NA NA

Notes:NA =Notanalyzed
UJ= Qualified,estimatednotdetected
J = Qualified,estimatedvalue
R = Qualified, notusable
< = Analytereportedbelow detection limit
Shadedareashighlightdetectionsabove detectionlimit

Page 3 of Table 7-2



Table 7-3 - Runway Area Summary of_, _;anic Analytical Results for Soil in Fill

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualifiedl Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Volatile Organics(lag/kg-Dry)
Acetone 4 3 5 66 320 0 - 0

Semivolatile Organics (_g/kg-Dry)
Acenaphthylene 23 0 1 350 350 0 0
Anthracene 23 0 1 660 660 0 0
Benzo(a)anthracene 23 0 1 2500 2500 0 0

Benzo(a)pyrene 23 0 1 2600 2600 0 0
Benzo(b)fluoranthene 22 0 2 130 4600 0 0

Benzo(g,h,i)perylene 23 0 1 3800 3800 0 0
Benzo(k)fluoranthene 23 0 1 970 970 0 0
Bis(2-ethylhexyl)phthalate 17 1 6 150 250 0 0
Butylbenzylphthalate 23 0 1 110 110 0 0
Chrysene 23 0 1 2300 2300 0 0
Diben(a,h)anthracene 23 0 1 510 510 0 0
Fluoranthene 22 0 2 140 2800 0 0
Indeno(1,2,3-cd)pyrene 23 0 1 3500 3500 0 0
Phenanthrene 23 0 1 1300 1300 0 0

Pyrene 22 0 2 110 2500 0 0

Pesticides/PCBs/Herbicides (lag/kg-Dry)
4,4'-DDD 23 0 0 1 26.7 26.7 0
4,4'-DDE 23 0 1 5.38 5.38 0 0
4,4'-DDT 23 0 1 93.4 93.4 0 0
Gamma-Chlordane 23 0 1 4.21 4.21 0 - 0
Aroclor-1260 22 0 1 100 100 1 130 130 0

ITotal Recoverable Petroleum Hydrocarbons (mg/kgl 0 0 7 55.1 3450 1 652 652 0

Oil AndGrease by IR (mg/kg-Dry) 0 0 8 126 11600 0 - - 0
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Table 7-4 - Runway Area Analy . Results for Soil in Fill - Metals

Sample Number M-101A-000 M-101A-004 M-102A-000 M-102A-004 M-103A-000 M-103B-000 M-104A-O02
Date Sampled 05/30/91 06/03/91 05/30/91 06/03/91 12/12/90 11/28/90 05/30/91

Depth of Sample 0.0 ft 2.0 ft 0.0 ft 2.0 ft 5.5 ft 0.5 ft 0.5 ft
Parameters Reported

Metals (Mg/Kg-Dry)
Aluminum 5600J 2940J 5760J 2120J 3220 3780 4940J
Antimony <2.3UJ < 2.9 3.6UJ < 2.8 < 2.1 < 1.8 2.7UJ
Arsenic 5.43 2.37 1.19 1.31 4.5 7.4 1.2

Barium 43.2J 19.4 364J 25.4 35.0 32.4 22J
Beryllium 1.05 0.865 1.21 0.572 < 0.18 < 0.16 0.59

Cadmium 1.06 < 0.343 2.59 < 0.337 0.94 < 0.35 < 0.306
Calcium 3710J 66600J 3320J 997J 1570 1810 2950J
Chromium 41.1J 18.9 39.5J 15.6 24.0 27.7 30.1J
Cobalt 6.01 4.2 7.47 3.02 3.9 4.8 5.1

Copper 16.1 5.54 38.2 3.43 6.4 5.5 8.25
Iron 10800J 5890J 11900J 4660J 6080 7450 8940J
Lead 31.9 4.6 185 2.81 1.5 11.6 20

Magnesiu m 3270 2150 3170 1370 1980 2320 2370
Manganese 155J 179J 161J 55.5J 78.7 103 98.6J
Mercury 0.063 < 0.112 0.069 < 0.105 < 0.061 < 0.06 < 0.051

Nickel 31.8 22.2J 35.5 18J 21.3 25.1 25.5
Potassium 765 488 760 356 514 571 699
Selenium < 0.212UJ < 0.235UJ < 0.161UJ < 0.218UJ < 1.6 < 1.2 < 0.226UJ
Silver 0.468J < 0.560 1.11J < 0.550 < 0.82 < 0.70 0.625J

Sodium 266 861 309 191 218 266 318
Thallium < 0.272 < 0.303 < 0.206 < 0.280 < 0.14 < 0.11 < 0.291
Vanadium 23.9 14.4J 37.6 10.6J 12.4 16.8 25.7

Zinc 57.8 17.7 119 11.6 13.8 21.6 23

NoteNA = Not analyzed
UJ = Qualified,estimated not detected
J = Qualified,estimatedvalue
R = Qualified,not usable
< = Analyte reportedbelowdetection limit
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Table 7-4 - Runway Area Analy__, Results for Soil in Fill - Metals

Duplicate Duplicate
Sample Number M-104A-002 M-104C-000 M-104C-000 M-105A-000 M-10$B-000 M-106A-000 M-106A-003
Date Sampled 05/30/91 05/16/91 05/16/91 12/10/90 11/28/90 05/16/91 06/03/91

Depth of Sample 0.5 ft 0.0 ft 0.0 ft 5.5 ft 0.5 ft 0.0 ft 2.0 ft
Parameters Reported

Metals (Mg/Kg-Dry)
Aluminum 4290J 4050J 2800J 3340 4010 4570J 1760J

Antimony < 2.6UJ < 2.6UJ < 2.5UJ < 2.2 < 1.9 < 2.5UJ < 2.8
Arsenic 1.26 2.1 2.26 4.7 8.1 1.69 1.66
Barium 27.6J 24.2 57.3 24.3 30.6 92.5 12.5

Beryllium 0.19 0.336 0.619 < 0.19 < 0.16 0.246 0.609
Cadmium < 0.312 0.339 0.336 0.48 < 0.37 < 0.297 < 0.338
Calcium 20 lOJ 2440J 1650J 1490 2110 4510J 816J

Chromium 27J 26.IJ 22.2J 25.3 29.3 30.3J 15.8
Cobalt 5.44 4.87 3.86 3.7 4.7 4.69 3.67

Copper 5.67 11.IJ lO.5J 8.0 7.0 6.12J 3.12
Iron 8130J 7800J 6030J 6710 7890 8030J 4500J
Lead 2.89 24.4 20.7 1.7 11.0 7.22J 1.83

Magnesium 2470 2270 1860 2040 2220 2400 1290
Manganese 92.4J 99.5 80.6 81.0 116.0 108 61J
Mercury < 0.051 < 0.096UJ < 0.095UJ < 0.083 < 0.06 < 0.097UJ < 0.103
Nickel 27.9 25.3J 22.7J 21.8 23.0 29.5J 17.1J
Potassium 605 686J 526J 541 480 654J 250

Selenium < 0.206UJ < 0.210UJ < 0.213UJ < 0.30 < 1.3 < 0.204UJ < 0.223UJ
Silver < 0.510 0.595 < 0.489 < 0.87 0.86 < 0.485 < 0.552
Sodium 272 367J 348J 443 311 247J 182
Thallium < 0.265 < 0.271 < 0.274 < 0.13 < 0.11 < 0.262 < 0.286

Vanadium 18.7 20.4J 14.9J 14.1 17.8 22J 10.5J
Zinc 17.3 32.3J 28.6J 15.8 20.2 22.5J 9.98

Notc NA = Not analyzed

UJ = Qualified, estimated not detected
J = Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
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Table 7-4 - Runway Area Analy(,_l Results for Soil in Fill - Metals {

Sample Number M-107A-000 M-107A-002 M-108A-000 M-108B-000 M-37 (DUP) M-109A-000 M-109A-O07
Date Sampled 05116/91 06/03/91 12/11/90 11/27/90 11/27/90 05116/91 05130/91

Depth of Sample 0.0 ft 0.5 ft 5.5 ft 0.5 ft 0.5 ft 0.0 ft 5.5 ft
Parameters Reported

Metals (Mg/Kg-Dry)
Aluminum 4580J 2230J 3260 6890 7480 8100J 3270J
Antimony < 2.5UJ < 2.6 < 2.2 < 1.9 < 1.8 < 2.6UJ < 2.4UJ

Arsenic 1.68 1.56 5.3 15.6 9.4 1.46J 0.917
Barium 33.5 24.6 18.2 62.7 64.5 76 19.2J
Beryllium 0.263 0.531 < 0.19 < 0.17 0.17 1.01 0.832

Cadmium < 0.299 < 0.305 2.5 < 0.38 < 0.36 < 0.313 < 0.288
Calcium 2010J 88IJ 1670 2280 2770 2380J 2260J
Chromium 30.4J 18 25.6 56.6 56.7 54.4J 22.7J

Cobalt 4.35 3.63 4.3 8.0 7.0 49.7 3.49
Copper 6.57J 3.79 6.0 13.8 14.1 18.6J 3.68
Iron 8010J 4910J 6280 13900 13100 16700J 6320J
Lead 24.4 3.49 1.6 4.7 5.0 5.63J 2

Magnesium 2380 1420 1990 6270 5980 8080 1870
Manganese 104 60.3J 79.0 370.0 362.0 435 91.5J
Mercury < 0.098UJ < 0.100 < 0.083 0.09 < 0.06 < 0.104UJ < 0.050

Nickel 23.8J 18J 22.0 53.2 48.0 64.6J 18.5
Potassium 649J 304 429 968 1000 1100J 453
Selenium < 0.211UJ < 0.207UJ < 0.30 < 2.5 < 1.3 < 0.217UJ < O.180UJ
Silver < 0.489 < 0.499 < 0.85 < 0.76 < 0.72 1.36 < 0.470

Sodium 378J 319 224 353 450 325J 394
Thallium < 0.271 < 0.266 < 0.14 < 0.11 < 0.12 < 0.279 < 0.231

Vanadium 21.7J 12.2J 13.5 16.3 16.8 20.3J 16.5
Zinc 29.1J 13.1 13.5 28.0 26.6 33.2J 12

Note NA = Not analyzed
UJ = Qualified, estimated not detected

J = Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
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Table 7-4 - Runway Area Analy(,_t Results for Soil in Fill - Metals {

Sample Number M-IIOA-003 M-IlIA-000 M-IlIA-003
Date Sampled 05/30/91 05/31/91 05/31/91

Depth of Sample 1.5 ft 0.$ ft 2.0 R
Parameters Reported

Metals (Mg/Kg-Dry)
Aluminum 6560J 4420J 4070J
Antimony 2.6J < 2.5UJ < 2.6UJ
Arsenic 1.09 0.435 0.92
Barium 26.IJ 28.2J 30.2J
Beryllium 1.47 1.35 0.38
Cadmium < 0.275 0.452 < 0.310
Calcium 3210J 2320J 1930J
Chromium 24.4J 23.4J 26.2J
Cobalt 6.38 7.3 4.18
Copper 8.79 6.91 4.68
Iron 12700J 12900J 7890J
Lead 3.19 3.01 2.5
Magnesium 3700 2800 2200
Manganese 179J 96.7J 78.5J
Mercury < 0.049 < 0.051 < 0.052
Nickel 22 17 22.1
Potassium 660 674 680
Selenium < 0.215UJ < 0.179UJ < 0.222UJ
Silver 0.476J < 0.490 0.557J
Sodium 267 338 444
Thallium < 0.277 < 0.231 < 0.285
Vanadium 27.7 23.9 18.8
Zinc 20 15 15

Note NA = Not analyzed
UJ = Qualified, estimated not detected
J = Qualified, estimated value

R = Qualified, not usable

< = Analyte reported below detection limit
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Table 7-5- Runway Area Sununary_ot Metals Results for Soil Samples in Fill

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample MinimumMaximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Metals (mg/kg-Dry)
Aluminum 0 0 7 3220 7480 17 1760 8100 0
Antimony 11 12 0 1 2.6 2.6 0
Arsenic 0 0 23 0.435 15.6 1 1.46 1.46 0
Barium 0 0 16 12.5 92.5 8 19.2 364 0

Beryllium 6 0 18 0.17 1.47 0 - 0
Cadmium 16 0 8 0.336 2.59 0 - 0
Calcium 0 0 7 1490 2770 17 816 66600 0
Chromium 0 0 11 15.6 56.7 13 22.2 54.4 0
Cobalt 0 0 24 3.02 49.7 0 0

Copper 0 0 19 3.12 38.2 5 6.12 18.6 0
Iron 0 0 7 6080 13900 17 4500 16700 0
Lead 0 0 22 1.5 185 2 5.63 7.22 0

Magnesium 0 0 24 1290 8080 0 0
Manganese 0 0 12 78.7 435 12 55.5 179 0
Mercury 16 5 3 0.063 0.09 0 0
Nickel 0 0 15 17 53.2 9 17.1 64.6 0
Potassium 0 0 19 250 1000 5 526 1100 0
Selenium 7 17 0 0 0
Silver 16 0 3 0.595 1.36 5 0.468 1.11 0
Sodium 0 0 19 182 861 5 247 378 0
Thallium 24 0 0 0 0
Vanadium 0 0 15 12.4 37.6 9 10.5 22 0
Zinc 0 0 19 9.98 119 5 22.5 33.2 0
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TABLE 7-6

RANGES OF METAL CONCENTRATIONS
FOUND IN TYPICAL SOILS

Metal Typical Range Extreme Range
(mg/kg) (mg/kg)

Aluminum 10,000 to 300,000 --
Antimony ....
Arsenic 1.0 to 4.0 0.1 to 500
Barium 100 to 3,500 10 to 10,000

Beryllium 0.1 to40 0.1 to 100
Cadmium 0.01 to 7 0.01 to 45

Chromium 5 to 3,000 0.5 to 10,000
Cobalt 1 to 40 0.01 to 500

Copper 2 to 100 0.1 to 14,000
Lead 2 to 200 0.1 to 3,000
Mercury 0.01 to 0.08 --
Nickel 5.0 to 1,000 0.8 to 6,200
Selenium 0.1 to 2 0.01 to 400
Silver 0.1 to 5 0.1 to 50
Thallium 0.1 to 12 --

Vanadium 20 to 500 1 to 1,000
Zinc 10 to 300 3 to 10,000

(Dragun, 1988)



Table 7-7 - Runway Area Analytical Results for Late Pleistoc_._ and Holocene Alluvial/Eolian Deposits-Organic Compounds

Sample Number M-104C-062
Date Sampled 05/29/91
Depth of Sample 62.0 ft
PARAMETER REPORTED

Volatile Organics (pg/kg-Dry)
Acetone 30UJ

Semivolatile Organics 01g/kg-Dry) ND

Pesticides/PCBs (txg/kg-Dry) ND

Total Recoverable Petroleum Hydrocarbons (mg/kg-Dry)
Hydrocarbons,Petroleum NA

Oil And Grease (mg/kg-Dry)
OiI&Gr,IR NA

Notes: NA = Not analyzed
ND = None Detected

UJ = Qualified, estimated not detected
J= Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
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Table 7-8 - Runway Area Analytical Results for Lat{..eistocene and Holocene Alluvial/Eolian Deposits - Metals {

Sample Number M-104C-062
Date Sampled 05/29/91
Depth of Sample 62.0 ft
Parameter Reported

Metals (mg/kg-Dry)
Aluminum 7870J

Antimony < 2.6UJ
Arsenic 1.72
Barium 13.9J

Beryllium 1.4
Cadmium < 0.310
Calcium 1880J
Chromium 36.2J
Cobalt 7.31

Copper 10.6
Iron 13300J
Lead 3.08
Magnesium 4230
Manganese 122J
Mercury < 0.061
Nickel 32.6
Potassium 1280

Selenium < 0.203
Silver 0.573J
Sodium 1800
Thallium < 0.261
Vanadium 27.7

Zinc 25.1

Notes: NA = Not analyzed
UJ =Qualified, estimated not detected
J = Qualified,estimatedvalue
R = Qualified, not usable

< = Analyte reported below detection limit
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Table 7-9 - Runway Area Groundwater Analytic., Results for "A" Wells - Organic Compounds (

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
Sample Number M-101A M-101A M-101A M-101A M-102A M-102A M-102A M-102A

Date Sampled 06/23/91 09123/91 02/05/92 4/14/92 06/24/91 09/23/91 02/07/92 4/21/92
PARAMETER REPORTED

Volatile Organics (Bg/L)

1,1-Dichloroethane < 1.0 iiiiiiiiiiiiiiiiiiiii_iii_!iii_i!!ii!_iiii!!iii_iii_i_iii_i_i_i_ii_iiii_i_i_i_ii< 1.0 < 1.0 < 1.0 < 1.0
1,1-Dichloroethylene < 1.0 < 10.0 < 10.0 < 10.0 < 1.0 < 1.0 < 1.0 < 1.0
1,2-Dichloroethene, Total iiiiii_;_iiiii_;_;;_;_i_i_iii_i_i_!_!i_ii_iiii_ii_;iii_;_;i_;_;_;_;ii_iii_;_i_i_i_iii!_!_i_i_i_i_iiiii_ii_iii_< 1.0 < 1.0 < 1.0 < 1.0

Acetone .......<2i0 .......iiii_iiiijiii_iiiii_i_iiiiiiiiiUi_!_(.......<20 .....................<""26........................_i_ .................< 2.0 < 2.0 < 2.0
Chlorobenzene < 1.0 < 10.0 < 10.0 < 10.0 < 1.0 < 1.0 < 1.0 < 1.0
Chloroform < 1.0 < 10.0 < 10.0 < 10.0 < 1.0 < 1.0 < 1.0 < 1.0

...:...............:....................

Tetrachloroethene < 1.0 < 10.0 iiiiiiiiiiiiiiiiii_i::iii::i::iii::iii< 10.0 < 1.0 < 1.0 < 1.0 < 1.0

Toluene < 10.0 < 10.0 < 10.0 < 10.0 < 1.0 < 1.0 < 1.0 _:iiiii!iii_i:iiiii_ii_i_ii_:i_i
Trichloroethene < 1.0 < 10.0 iii_iiiiii_iiii_iiiiiii_]i_iiiiiiii_i!ii_iiiiii_i< 10.0 < 1.0 < 1.0 < 1.0 < 1.0

Vinyl Chloride _i_iii!!i_iiii!ii!iiii_i._!iii.i.i.iiii.!_!iiii!._.!ii.iii.i.ii.i.i._.i._.i.!i!._!.iii.i._.i_!._.ii!_.i_._i._.i_.i._iii._.i_.!_.i.i.i._._._.i._.!_.i.i.i.!.i< 1.0 < 1.0 < 1.0 < 1.0
Xylenes < 10.0 < 10.0 < 10.0 < 10.0 < 1.0 < 1.0 < 1.0 _iii_i_i_ii::_i_!ii_i::i_ii_i:

Semivolatile Organics (Bg/L)

4-Chloro-3-methylphenol < 3.0 < 2.0 < 2.0 < 2.0 < 3.0 < 2.0 < 2.0 < 2.0
. .....................................

Bis(2-ethylhexyl)phthalate < 4.0 41UJ _i_ili!i_i_ii!iiii!ii_i]_i_i_iiiiiii_iiiiii99UJ < 4.0 I lOUJ ii_iiii_i_iiiiii_i_i_!i!!_ii_/_ii_i_i_i_iii_ii_]_i_i_i_i_i_i_iiii__
Pyrene < 2.0 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0 < 1.0

Pesticides/PCBs/Herbicides (_g/L)
Dieldrin < 0.053 < 0.050 < 0.050 < 0.050 < 0.051 < 0.050 < 0.050 < 0.050

Total Petroleum Hydrocarbons (rag/L)

Hydrocarbons, Petroleum -_ 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

Notes: NA = Not analyzed
UJ = Qualified, estimated not detected

J = Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
Shaded areas highlight detections above detection limit

Page 1 of Table 7-9



Table 7-9 - Runway Area Groundwater Analy_.,_t Remits for "A" Wells - Organic Compounds

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr

Sample Number M-103A M-103A M-103A M-103A M-103A M-104A M-104A M-104A M-104A
Duplicate

Date Sampled 07/16/91 10/08/91 02/07/92 4/23/92 4/23/92 07/19/91 10/04/91 02/06/92 3/25/92
PARAMETER REPORTED

VolatileOrganicsOg/L)
l,l-Dichloroethane < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
1,l-Dichloroethylene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
1,2-Dichloroethene,Total < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Acetone < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
Chlorobenzene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Chloroform < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Tetrachloroethene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Trichloroethene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
VinylChloride < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Xylenes < 1.0 < 1.0 < 1.0 _i_i_i_i_i_iii!_!iiii_ii_i_iii!iii_iiiii_i_i_iiiiiiiiiiiiii_!_iii_iiiii_i_iii_i < 1.0 < 1.0 < 1.0 < 1.0

Semivolatile Organics (I.tg/L)
4-Chloro-3-methylphenol < 1.5 < 1.5 < 2.0 < 2.0 < 2.0 < 1.5 < 2.0 < 2.0 < 1.5
Bis(2-ethylhexyl)phthalate < 2.0 iiiiiiiiiiiiii!iiii_iii_iiiiiiiiiiliiiiiiii3.3UJ 42UJ 74UJ < 2.0 iiiiiiiiiiiiii:iiiiiii_:i!iiiiiiiiiiiiiiiiiii1.3UJ < 2.0
Pyrene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Pesticides/PCBs/Herbicides(I.tg/L)
Dieldrin < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0°050 < 0.050

Total PetroleumHydrocarbons(rag/L)
Hydrocarbons,Petroleum < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

Notes: NA =Not analyzed
UJ =Qualified,estimatednot detected
J= Qualified,estimatedvalue
R =Qualified,not usable
< =Analytereportedbelowdetectionlimit
Shadedareashighlightdetectionsabovedetectionlimit
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Table 7-9 - Runway Area Groundwater AnalI . Results for "A" Wells - Organic Compounds

1st Qtr 2nd Qtr 3rd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
Sample Number M-105A M-105A M-105A M-105A M-105A M-106A M-106A M-106A M-106A

Duplicate

Date Sampled 06/26/91 10110/91 02/05/92 02/05/92 4/13/92 07/19/91 10107/91 02/08/92 04117192
PARAMETER REPORTED

Volatile Organics 0tg/L)
l,l-Dichloroethane < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

l,l-Dichloroethylene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
1,2-Dichloroethene, Total < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Acetone < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0

Chlorobenzene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 iiiiii!iiiiii!iii_iiiii_ii_!_ii_ii_ii_iii< 1.0 < 1.0 < 1.0
Chloroform < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Tetrachloroethene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Trichloroethene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Vinyl Chloride < 1.0 < l.O < 1.0 < 1.0 < 1.0 < 1.0 < l.O < 1.O < 1.O
Xylenes < 1.0 < l.O < 1.0 < 1.0 < l.O < l.O < 1.0 < 1.0 < 1.O

Semivolatile Organics (_tg/L)
4-Chloro-3-methylphenol < 1.5 < 2.0 < 2.0 < 2.0 < 2.0 < 1.5 < 1.5 < 2.0 < 2.0

Bis(2-ethylhexyl)phthalate < 2.0 < 1.0 1.7UJ iiii:iiiiiiiii:iiiiiiiiii_ii_ii_i!_!:._iiiiiii!i:ill:. 320UJ < 2.0 iiiiiiiiiiiiiiiii_i_i:iiiiiiiiiiiiiiiiiiiiiii::7.1UJ 4.1UJ
Pyrene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Pesticides/PCBs/Herbicides (_tg/L)
Dieldrin < 0.050 < 0.050 < 0.050 < 0.050 < 0.054 < 0.050UJ < 0.050 < 0.050 < 0.050

Total Petroleum Hydrocarbons (rag/L)

Hydrocarbons, Petroleum < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 :i0_:_i_!_:!iiiii::ii_i_

Notes: NA = Not analyzed
UJ = Qualified, estimated not detected
J = Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
Shaded areas highlight detections above detection limit

Page 3 of Table7-9



Table 7-9 - Runway Area Groundwater Analy_., Results for "A °'Wells - Organic Compounds (

1st Qtr 2nd Qtr 3rd Qtr 3rd Qtr 4th Qtr 2nd Qtr 2nd Qtr 3rd Qtr 4th Qtr

Sample Number M-107A M-107A M.107A M-107A M-107A M-108A M-108A M-108A M-108A
Duplicate Duplicate

Date Sampled 07/17/91 10/07/91 02/08/92 02/08/92 04/17/92 10/07/91 10/07/91 02/06/92 03/24/92
PARAMETER REPORTED

Volatile Organics (_g/L)
1,l-Dichloroethane < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

1,1-Dichloroethylene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
1,2-Dichloroethene, Total < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Acetone < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 2.1UJ < 2.0 < 2.0
Chlorobenzene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Chloroform < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Tetrachloroethene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Trichloroethene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Vinyl Chloride < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Xylenes < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Semivolatile Organics (_g/L)
4-Chioro-3-methylphenol < 1.5 < 1.5 < 2.0 < 2.0 < 2.0 < 1.5 < 1.5 < 2.0 < 2.0
Bis(2-ethylhexyl)phthalate < 2.0 5.8UJ 5.0UJ iiiiiiiiiiii!!iii:ii!iiii_iiiii!_iiiiiiiiii;_iiii7.8UJ 4.7UJ 5.8UJ 4.0UJ 4.8UJ
Pyrene < 1.0 < 1.0 < 1.0 < 2.0 < 2.0 < 1.0 < 1.0 < 1.0 < 1.0

Pesticides/PCBs/Herbicides (_tg/L)
Dieldrin < 0.050 < 0.050 < 0.050 iiiiiiiiiiiiiiiiiii_ii_i!iiiiiiiiiii:!i< 0.050 < 0.050 < 0.050 < 0.050 < 0.050

Total Petroleum Hydrocarbons (mg/L)
Hydrocarbons, Petroleum < 0.2 _iiiiiiiii:!i:!iiO_i_::_iiiii_iiii:i_:i< 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

Notes: NA =Not analyzed
UJ =Qualified, estimated not detected

J =Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
Shaded areas highlight detections above detection limit
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Table 7-9 - Runway Area Groundwater Anal_.,.al Results for "A" Wells - Organic Compounds

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 3rd Qtr 4th Qtr
Sample Number M-109A M-109A M-109A M-109A M-110A M-110A M-I10A M°IlOA M-IIOA

Duplicate
Date Sampled 07116/91 10104/91 02/07/92 04/27/92 07117/91 10109/91 02/08/92 02/08/92 04122/92
PARAMETER REPORTED

VolatileOrganics_g/L)

l,l-Dichloroethane < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

1,l-Dichloroethylene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

1,2-Dichloroethene, Total < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Acetone < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 3.2UJ < 2.0

Chlorobenzene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Chloroform iiiiiiiiiiiiiiiiiiiii[_iiiiiiiiiiiiiiiiiii< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Tetrachloroethene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Trichloroethene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
VinylChloride < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Xylenes < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 ::!_i_:iiiiiii_i_i_i_i:_i_i_iiiiiiiiiiiii_:iii

Semivolatile Organics (l_g/L)
4-Chloro-3-methylphenol < 1.5 < 2.0 iiiiiiiiiiiiiiiiiiii_ii_iiiiiiiiiiiiiiiiil< 2.0 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
Bis(2-ethylhexyl)phthalate < 2.0 !iiiii!ii!iiiiii_iiiii_i_ii_ii!iiiiiiiiiiiiiiiiiiii..............319UJ.............iiiiiiiiii:iiiiiiiii!ii!i_i_iiiiiiiiiiiiiiiiii::< 2.0 i::iiiiiiiiiiiiiiiiiiii_i_iiiii:!iii::::i:!ii3.5UJ 7.6UJ 3.1UJ
Pyrene < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 iii!i:iiiiiiiiii!iiiiiiiiii_i_iiiiiiiiii::i::ii< 1.0 < 1.0 < 1.0H....................

Pesticides/PCBs/Herbicides (_tg/L)
Dieldrin < 0.050 < 0.050 < 0.050R < 0.050 < 0.050 < 0.050 < 0.050 < 1.0 < 1.0

Total Petroleum Hydrocarbons (rag/L)

ttydrocarbons, Petroleum < 0.2 < 0.2 < 0.2 i:_iiiii_iiiii_ii_i_ii_i_iii_i_iiii< 0.2 < 0.2 < 0.2 < 0.2 < 0.2

Notes: NA = Not analyzed
UJ = Qualified, estimated not detected

J = Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit

Shaded areas highlight detections above detection limit
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• €Table 7-9 - Runway Area Groundwater Analy( .., Remits for "A" Wells - Organic Compounds

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
Sample Number M-111A M-111A M-IlIA M-II1A

Date Sampled 07118/91 10109/91 02/08/92 04/22/92
PARAMETER REPORTED

Volatile Organics (_tg/L)
1,l-Dichloroethane !_i!_ii_iiiiiii_ii_iiiiii_iiiiiiii_i_i_iiiiiiiiiiiiiiiii_iiiii_iiiiiiiiiiiii_!_iiiiiiii

:::::: : :::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::: :::: : : ::::::: : ::::::::::::::::::::::::: :::::::::::::::::::::::::

1, l-Dichloroethylene _iiiiiiiiii_ii_i_i!_i_i_i_i_i_iii_i_iii_!i_i!ii_i_i_iiii_iii_iii!iiii_i_i_i_i_iii_i_ii_i_iiiii_i_iii_i!!i_i_!i_iii_iiii_ii_i_iii__
1,2-Dichloroethene, Total < 1.0 < 1.0 < 1.0 < 1.0

Acetone < 2.0 < 2.0 < 2.0 < 2,0
Chlorobenzene < 1.0 < 1.0 < 1.0 < 1.0

Chloroform < 1.0 < 1.0 < 1.0 < 1.0
Tetrachloroethene < 1.0 < 1.0 < 1.0 < 1.0
Toluene < 1.0 < 1.0 < 1.0 < 1.0

Trichloroethene < 1.0 < 1.0 < 1.0 < 1.0

Vinyl Chloride < 1.0 < 1.0 < 1.0 < 1.0

Xylenes < 1.0 < 1.0 < 1.0 iiiiii!ii!iiii:i!iiiiiii!iii_iiiiiiii_iiiiiiiii!

°Semivolatile Organics (_tg/L)
4-Chloro-3-methylphenol < 1.7 < 1.5 < 1.5 < 1.5

Bis(2-ethylhexyl)phthalate < 2.3 :iiiiiiiiiiiiiiiiiii_i_ii_.i_._i!!iiiiiiiiiiii.i4.5UJ 13UJ
Pyrene < 1.1 < 1.0 < 1.0 < 1.0

Pesticides/PCBs/Herbicides (_g/L)
Dieldrin < 0.050 < 0.050 < 0.050 < 1.0

Total Petroleum Hydrocarbons (mg/L)

ltydrocarbons, Petroleum < 0.2 < 0.2 < 0.2 < 0.2

Notes: NA = Not analyzed
UJ = Qualified, estimated not detected
J = Qualified, estimated value

R = Qualified, not usable

< = Analyte reported below detection limit
Shaded areas highlight detections above detection limit
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Table 7-10 - Runway Area Summary of Organic Analy . Results for Quarterly Groundwater Samples in "A" Wells

First Quarter

Not Detected NotQualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Volatile Organics (Ixg/L)
1, l-Dichloroethane 9 0 1 7.2 7.2 0 0

1,l-Dichloroethylene 9 0 1 4.7 4.7 0 0
1,2-Dichloroethene, Total 9 0 1 11 11 0 0
Acetone 9 0 1 5.7 5.7 0 0
Chlorobenzene 9 0 1 1.7 1.7 0 - 0
Chloroform 9 0 1 1.4 1.4 0 - 0

Tetrachloroethene 10 0 0 - 0 0
Trichloroethene 10 0 0 0 - 0

Vinyl Chloride 9 0 1 2.9 2.9 0 - 0

Semivolatile Organics (I.tg/L)

4-Chloro-3-methyiphenol 10 0 0 0 - 0
Bis(2-ethylhexyl)phthalate 10 0 0 - 0 0

Pyrene 10 0 0 - 0 - 0

Pesticides/PCBs/Herbicides (lag/L)
Dieldrin 9 1 0 - 0 0

Total Recoverable Petroleum Hydrocarbons (mg/L) 10 0 0 - 0 0
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Second Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Volatile Organics (lag/L)
1,1-Dichloroethane 10 0 2 5.1 17 0 0

1,1-Dichloroethylene 11 0 1 4.1 4.1 0 0
1,2-Dichloroethene, Total 11 0 1 250 250 0 0
Acetone 10 1 1 44 44 0 0
Chlorobenzene 12 0 0 0 0
Chloroform 12 0 0 0 0
Tetrachloroethene 12 0 0 0 0
Trichloroethene 12 0 0 0 0

Vinyl Chloride 11 0 1 150 150 0 0

Semivolatile Organics (lag/L)
4-Chloro-3-methylphenol 12 0 0 0 0
Bis(2-ethyihexyl)phthalate 1 5 6 1.2 4.8 0 0
Pyrene 11 0 1 3.4 3.4 0 0

Pesticides/PCBs/l lerbicides (lag/L)
Dieldrin 12 0 0 0 0

Total Recoverable Petroleum Ilydrocarbons (mg/L) 11 0 1 0.3 0.3 0 0
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Third Quarter

Sample Number Not Detected Not Qualified Qualified as Estimates Rejected
Date Sampled Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum] Sample
PARAMETER REPORTED Sample Sample Count Value Value Count Value Value Count

Count Count

Volatile Organics (lag/L)
1,1-Dichloroethane 12 0 2 6.1 59 0 - 0

l,l-Dichloroethylene 13 0 1 3.7 3.7 0 0
1,2-Dichloroethene, Total 13 0 1 780 780 0 - 0
Acetone 13 1 0 - 0 - 0

Chlorobenzene 14 0 0 0 - 0
Chloroform 14 0 0 0 - 0
Tetrachloroethene 13 0 1 10 10 0 - 0

Trichloroethene 13 0 1 16 16 0 0

Vinyl Chloride 13 0 1 390 390 0 - 0

Semivolatile Organics (lag/L)
4-Chloro-3-methylphenol 13 0 1 4.3 4.3 0 - 0

Bis(2-ethylhexyl)phthalate 0 10 3 1.6 50 1 5 5 0
Pyrene 14 0 0 0 - 0

Pesticides/PCBs/Herbicides (lag/L)
Dieldrin 13 0 0 1 1.66 1.66 0

Total Recoverable Petroleum Hydrocarbons (mg/L) 14 0 0 0 0
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( T.b,.,.,0..unw.,A..Sum--.o,Or,..,cA..I,t,_(.._,o._.°r_.,Gro°°dw...S°mp,°s,°"A"We,s (

Fourth Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Volatile Organics (lag/L)
1,1-Dichloroethane 10 0 2 5.2 27 0 0

1,l-Dichloroethylene 11 0 1 3.3 3.3 0 0
1,2-Dichloroethene, Total 11 0 1 390 390 0 - 0
Toluene 11 0 1 2.4 2.4 0 0

Vinyl Chloride 11 0 1 260 260 0 - 0
Xylenes, Total 7 0 5 1.1 4.2 0 - 0

Semivolatile Organics (lag/L)
Bis(2-ethylhexyl)phthalate 1 9 2 2.9 31 0 - 0

Pesticides/PCBs/Herbicides (lag/L) 12 0 0 - 0 - 0

Total Recoverable PetroleumHydrocarbons (mg/L) i 10 0 2 0.3 0.6 0 - 0
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Table 7-11 - Runway Area Groundwate ,aalytical Results for "A" Wells - Metals

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
Sample Number M-101A M-101A M-101A M-101A M-102A M-102A M-102A M-102A

Date Sampled 06/23/91 09123/91 02/05/92 04/14/92 06/24/91 09123191 02/07/92 04/21/92
PARAMETER REPORTED

Metals 0tg/L)
Aluminum < 31.0 < 31.0 < 40.7 < 40.7 37.1 < 31.0 55.1UJ 406

Antimony < 25.1 < 25.1 < 37.5 < 37.5 < 25.1 < 25.1 < 37.5 < 37.5
Arsenic 4.0 3.9 2.8J 4.2 5.3 3.9J < 1.9 < 1.9

Barium 100 103 150 135 22.0 44.3 23.9 23.2

Beryllium < 1.3 < 1.3 < 2.5 < 2.5 < 1.3 < 1.3 < 2.5 < 2.5
Cadmium < 3.0 < 3.0 < 3.9 < 3.9 < 3.0 < 3.0 < 3.9 < 3.9

Calcium 14900J 23500 63900 65700 29300J 61400 27000 37500
Chromium < 5.7 < 5.7 < 6.3 < 6.3 < 5.7 < 5.7 < 6.3 < 6.3
Cobalt < 6.1 < 6.1 < 17.2 < 17.2 < 6.1 < 6.1 < 17.2 < 17.2

Copper 2.8 < 2.1 < 3.8 11.6 6.5 < 2.1 6.3 < 3.8
Iron 85.3 447 53.3UJ 17.3 33.4UJ 19.7UJ 52.1UJ 544
Lead < 2.0UJ 2.7J < 1.3 < 2.0 < 2.0 3.0 < 1.3 < 2.0

Magnesium 25500J 26800 37400 38400 13400J 21800 10900 7820
Manganese 115 270 886 909 112 240 70.2 53.7
Mercury < 0.2UJ < 0.2 < 0.2 < 0.2 < 0.2UJ < 0.2 < 0.2 < 0.2
Nickel < 13.2 < 13.2 < 13.2 < 13.2 < 13.2 < 13.2 < 13.2 < 13.2

Potassium 33800J 34900 27000 28900 9280J 11300 7380 3000
Selenium < 2.1 < 2.1UJ < 2.0UJ < 10.0 < 2.1 < 2.1U.I < 2.0 < 2.0
Silver < 4.9 < 4.9 < 4.8 < 4.8 < 4.9 < 4.9 < 4.8 < 4.8
Sodium 940000 773000 587000 595000 40600 239000 149000 36800

Thallium < 2.7UJ < 2.7 < 1.7UJ < 1.7 < 2.7 < 2.7 < 1.7UJ < 1.7
Vanadium 8.0 < 4.2 < 6.0 8.3J 6.5 < 4.2 < 6.0 < 6.0UJ
Zinc 30.1 8.7 5.0 13.2 9.4 3.6 4.8 < 4.6

Notes: NS = Not sampled
UJ = Qualified, estimated not detected

J = Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
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t Table 7-11 - Runway Area Groundwate_,.dalyticai Results for "A" Wells - Metals t

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
Sample Number M-103A M-103A M-103A M-103A M-103A M-104A M-104A M-104A M-104A

Duplicate
Date Sampled 07/16/91 10/08/91 02/07/92 04/23/92 04/23/92 07/19/91 10/04/91 02/06/92 03/25/92
PARAMETER REPORTED

Metals (I.tg/L)
Aluminum 64.4 < 31.0 66.9UJ < 40.7 < 40.7 < 31.0 < 31.0 65.7UJ 886
Antimony < 25.1 < 25.1 < 37.5 < 37.5 < 37.5 < 25.1 < 25.1 < 37.5 < 37.5

Arsenic 4.4 9.8 7.7 8.8 9.0 7.0 4.3 2.6 7.9
Barium 30.7 13.3UJ 18.4 10.1 10.9 14.0UJ 32.1UJ 24.8 10.5

Beryllium < 1.3 < 1.3 < 2.5 < 2.5 < 2.5 < 1.3 < 1.3 < 2.5 < 2.5
Cadmium < 3.0 < 3.0 < 3.9 < 3.9 < 3.9 < 3.0 < 3.0 < 3.9 < 3.9
Calcium 7830 3530 4690 3470 3490 15700 15500 20400 14200
Chromium < 5.7 < 5.7 < 6.3 < 6.3 < 6.3 < 5.7 < 5.7 6.3 < 6.3

Cobalt < 6.1 < 6.1 < 17.2 < 17.2 < 17.2 < 6.1 < 6.1 < 17.2 < 17.2
Copper 17.3 20.4 5.4 < 3.8 < 3.8 8.7 8.4 < 3.8 < 3.8
Iron 104 1080 225 27.7J 38.8UJ 18.2UJ 1980 90.2UJ 1100

Lead < 2.0 < 2.0 1.3 < 2.0 < 2.0 < 2.0 < 2.0 < 1.3 < 1.3
Magnesium 6240 2290 3090 2540 2670 10600 10100 11900 8500
Manganese 50.3 24.7 29.5 26.8 28.9 40.1 48.4 43.3 41.4

Mercury < 0.2 0.3 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Nickel < 13.2 < 13.2UJ < 13.2 < 13.2 < 13.2 < 13.2 < 13.2UJ < 13.2 < 13.2
Potassium 10500 8250 6420 6280 5940 16500 17100 14800 14300J
Selenium < 2.1 < 2.1UJ < 2.0 < 2.0UJ < 2.0UJ < 2.1 < 2.1UJ < 2.0 < 2.0UJ

Silver < 4.9 < 4.9 < 4.8 < 4.8 < 4.8 < 4.9 < 4.9 < 4.8 < 4.8
Sodium 77600 70700 67200 66900 61900 84700 60600 53800 172000
Thallium < 2.7 < 2.7UJ < 1.7 < 1.7 < 1.7 < 2.7 < 2.7UJ < 1.7 < 1.7UJ
Vanadium < 4.2 < 4.2 6.3 < 6.0 < 6.0 < 4.2 < 4.2 < 6.0 7.5

Zinc 3.4 10.5UJ 13.8 6.4J < 4.6UJ 2.8UJ 18.1UJ 5.4 6.2

Notes: NS = Not sampled
UJ = Qualified, estimated not detected
J = Qualified, estimated value

R = Qualified, not usable
< = Analyte reported below detection limit
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Table 7-11 - Runway Area Groundwate¢ .,talytical Results for "A" Wells - Metals

1st Qtr 2nd Qtr 3rd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
Sample Number M-105A M-105A M-105A M-105A M-105A M-106A M-106A M-106A M-106A

Duplicate
Date Sampled 06/26/91 10/10/91 02/05/92 02/05/92 04/13/92 07/19/91 10/07/91 02/08/92 04117192
PARAMETER REPORTED

Metals 0tg/L)
Aluminum 57.7 42 75.2UJ 78.0UJ 2190 3710 381 404 < 40.7

Antimony < 25.1 < 25.1 < 37.5 < 37.5 < 37.5 < 25.1 < 25.1 < 37.5 < 37.5
Arsenic 15.5 20.4 7.2 10.8 7.6J 7.7 8.0 < 1.9 2.2J
Barium 5.8 II.7UJ 6.1J 7.4J 16.1 19.5 7.1UJ 7.2 2.3

Beryllium < 1.3 < 1.3 < 2.5 < 2.5 < 2.5 < 1.3 < 1.3 < 2.5 < 2.5
•Cadmium < 3.0 < 3.0 < 3.9 < 3.9 < 3.9 < 3.0 < 3.0 < 3.9 < 3.9
Calcium 1730J 1390 3330 1750 1620 1330 2600 4440 3830
Chromium < 5.7 < 5.7 < 6.3 < 6.3 11.5 14.1 < 5.7 < 6.3 < 6.3

Cobalt < 6.1 < 6.1 < 17.2 < 17.2 < 17.2 < 6.1 < 6.1 < 17.2 < 17.2

Copper 4.5 21.6 6.4 5.4 < 3.8 17.9 24.6 12.9 7.0
Iron 97.2 303 79.8UJ 33.0UJ 3340 5370 560 549 < 7.7
Lead < 2.0 < 2.0 < 1.3UJ < 1.3UJ < 2.0UJ < 2.0 < 2.0 < 1.3 < 2.0

Magnesium 1030J 779 7540 958 1370 1750 1590 2540 2200
Manganese 3 4.2 9.1UJ 2.1UJ 24.0 47.9 9.7 7.8 1.9
Mercury < 0.2UJ < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Nickel < 13.2 < 13.2UJ < 13.2 < 13.2 < 13.2 16.2 < 13.2UJ < 13.2 < 13.2
Potassium 5010J 5990 6360 4380 4150 5050 7090 5490 4830
Selenium < 2.1 < 2.1UJ < 2.0UJ < 2.0UJ < 10.0 < 2.1 < 2.1UJ < 2.0 < 2.0

Silver < 4.9 < 4.9 < 4.8 < 4.8 < 4.8 < 4.9 < 4.9 < 4.8 < 4.8
Sodium 76800 75800 134000 79400 74000 25600 21600 14400J 12000
Thallium < 2.7 < 2.7UJ < 1.7UJ < 1.7 < 1.7UJ < 2.7 < 2.7UJ < 1.7UJ < 1.7

Vanadium 22.7 32.9 16.5 17.7 23.7J 50.8 25.0 6.9 10.3J
Zinc 4.3 7.0UJ < 4.6 4.8 8.0 l l.5UJ 10.3UJ 14.3UJ < 4.6

Notes: NS = Not sampled
UJ = Qualified, estimated not detected
J = Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
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Table 7-11 - Runway Area Groundwate_,nalytieal Results for "A" Wells - Metals

1st Qtr 2nd Qtr 3rd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 2nd Qtr 3rd Qtr 4th Qtr

Sample Number M-107A M-107A M-107A M-107A M-107A M-108A M-108A M-108A M-108A M-108A
Duplicate Duplicate

Date Sampled 7/17/91 10/7/91 02/08/92 02/08/92 04/17/92 10/07/91 10/07/91 02/06/92 03/24/92
PARAMETER REPORTED

Metals (llg/L)
Aluminum < 31.0 32.4 < 40.7 < 40.7 616 NS < 31.0 < 31.0 76.8UJ < 40.7

Antimony < 25.1 < 25.1 < 37.5 < 37.5 < 37.5 NS < 25.1 < 25.1 < 37.5 < 37.5
Arsenic 6.1 7.6 4.7 5.7 2.5 NS 7.4 7.1 8.7 21.1

Barium 93.9 84.9 84.5 29.0 33.3 NS 49.4UJ 45.9UJ 41.6 33.6

Beryllium < 1.3 < 1.3 < 2.5 < 2.5 < 2.5 NS < 1.3 < 1.3 < 2.5 < 2.5
Cadmium < 3.0 < 3.0 < 3.9 < 3.9 < 3.9 NS < 3.0 < 3.0 < 3.9 < 3.9

Calcium 30500 24800 17500 25700 5450 NS 12300 11200 13300 8490
Chromium < 5.7 < 5.7 < 6.3 < 6.3 10.1 NS < 5.7 < 5.7 < 6.3 < 6.3
Cobalt < 6.1 < 6.1 < 17.2 < 17.2 < 17.2 NS < 6.1 < 6.1 < 17.2 < 17.2

Copper 21.8 10.5 6.8 < 3.8 21.4 NS 18.9 8.3 12.5 < 3.8
Iron 36.8UJ 31.SUJ 15.7UJ 16.8UJ 1090 NS 409 736 60.1UJ < 7.7
Lead 7.1 < 2.0 6.2 2.8UJ < 2.0UJ NS 3.7 < 2.0 < 1.3 < t.3

Magnesium 21100 16400 13100 24600 3240 NS 15100 13100 13400 11800
Manganese 213 164 129 272 124 NS 108 93.3 96.0 65.7
Mercury < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 NS < 0.2 < 0.2 < 0.2 < 0.2
Nickel < 13.2 < 13.2UJ < 13.2 < 13.2 41.9 NS < 13.2UJ < 13.2UJ < 13.2 < 13.2
Potassium 22200 20100 18200 22700 5210 NS 16200 14800 11500 8070

Selenium < 2.1 < 2.1UJ < 2.0 < 2.0UJ < 2.0 NS < 2.1 < 2.1UJ < 2.0 < 2.0
Silver < 4.9 < 4.9 < 4.8 < 4.8 < 4.8 NS < 4.9 < 4.9 4.8 < 4.8
Sodium 542000 472000 516000J 255000J 117000 NS 451000 420000 340000 278000

Thallium < 2.7 < 2.7UJ < 1.7UJ < 1.7UJ < 1.7 NS < 2.7UJ < 2.7UJ < 1.7UJ < 1.7
Vanadium 4.3 < 4.2 < 6.0 < 6.0 20.3J NS 6.4 7.5 18.4 26.1

Zinc < 2.3 10.8UJ < 4.6 5.4UJ 7.2 NS 7.1UJ 5.9UJ 6.9 < 4.6

Notes: NS = Not sampled
UJ = Qualified, estimated not detected

J = Qualified, estimated value
R = Qualified, not usable
< = Analyte reported below detection limit
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Table 7-11 - Runway Area Groundwa nalyticai Results for "A" Wells - Metals

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 3rd Qtr 4th Qtr

Sample Number M-109A M-109A M-109A M-109A M-110A M-110A M-110A M-110A M-I10A
Duplicate

Date Sampled 07116/91 10104/91 02/07/92 04/27/92 07117/91 10109/91 02/08/92 02/08/92 04122/92
PARAMETER REPORTED

Metals (_tg/L)
Aluminum < 31.0 57.6 80.7UJ 46.6 31.1 < 31.0 < 40.7 < 40.7 < 40.7

Antimony < 25.1 < 25.1 41.0 < 37.5 < 25.1 < 25.1 < 37.5 < 37,5 < 37.5
Arsenic 7.9 10.2 7.0 14.3 7.8 7.8 5.1 4.9 5.9

Barium 14.5 12.8UJ 21.7 5.9 40.0 38.4UJ 28.4 87.3 42.6

Beryllium < 1.3 < 1.3 < 2.5 < 2.5 < 1.3 < 1.3 < 2.5 < 2.5 < 2.5
Cadmium < 3.0 < 3.0 < 3.9 < 3.9 < 3.0 < 3.0 < 3.9 < 3.9 < 3.9

Calcium 5760 5320 6500 3310 27800 26400 27400 17200 32300
Chromium < 5.7 < 5.7 < 6.3 < 6.3 < 5.7 < 5.7 < 6,3 < 6.3 < 6.3
Cobalt < 6.1 < 6.1 < 17.2 < 17.2 < 6.1 < 6.1 < 17.2 < 17.2 < 17.2

Copper 17.9 11.5 4.0 < 3.8 27.3 7.1 < 3.8 7.2 < 3.8
Iron 22.2UJ 2110 33.4UJ 16.1 57.8 639 17.8UJ 17.3UJ 554J
Lead < 2.0 < 2.0 < 1.3 < 2.0 < 2.0 < 2.0 6.3 2.5UJ < 2.0

Magnesium 5670 4670 5820 3130 42600 34700 21800 13100 43300

Manganese 25.5 15.4 17.1 8.9 411 337 245 139 417
Mercury < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Nickel < 13.2 < 13.2UJ < 13.2 < 13.2 < 13.2 < 13.2UJ < 13.2 < 13.2 < 13.2
Potassium 11800 11700 12200 8800 29000 27800 21200 18800 27800

Selenium < 2.1 < 2.1UJ < 2,0 < 2.0UJ < 2.1 < 2.1UJ < 2.0 < 2.0 < 2.0lJJ
Silver < 4.9 < 4.9 5.4 < 4.8 < 4.9 < 4.9 < 4.8 < 4.8 < 4.8
Sodium 373000 307000 363000 306000 454000 398000 168000J 548000J 441000

Thallium < 2.7 < 2,7UJ < 1.7UJ < 1.7 < 2.7 < 2.7UJ < 1.7UJ < 1.7UJ < 1.7UJ
Vanadium 18.4 22.6 29,7 24.2 4.5 < 4.2 < 6.0 < 6.0 < 6.0

Zinc 4,4 10.5UJ 8.1 6.2J < 2.3 7.1UJ I1.2UJ 7.0UJ < 4.6UJ

Notes: NS = Not sampled
UJ = Qualified, estimated not detected

J = Qualified, estimated value
R = Qualified, not usable
< = Analyte reported below detection limit
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Table 7-11 - Runway Area Groundwater(L.,alytieal Results for "A" Wells- Metals

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
Sample Number M-IlIA M-111A M-IlIA M-II1A

Date Sampled 07/18/91 10/09/91 02/08/92 04/22/92
PARAMETER REPORTED

Metals 0tg/L)
Aluminum < 31.0 < 31.0 55.5 854

Antimony < 25.1 < 25.1 < 37.5 < 37.5
Arsenic 9.2J 8.5 5.0 7.1

Barium 56.2 37.3UJ 48.4 35.2

Beryllium < 1.3 < 1.3 < 2.5 < 2.5
Cadmium < 3.0 < 3.0 < 3.9 < 3.9

Calcium 19000 12400 13100 10500
Chromium < 5.7 < 5.7 < 6.3 < 6.3
Cobalt < 6.1 < 6.1 < 17.2 < 17.2

Copper 17.0 15.3 4.6 < 3.8
Iron 10.8UJ 1420 38.8UJ 884J
Lead 2.0 < 2.0 3.2 < 2.0

Magnesium 26600 14700 15700 9310

Manganese 179 118 119 72.8
Mercury < 0.2 < 0.2 < 0.2 < 0.2
Nickel < 13.2 < 13.2UJ < 13.2 < 13.2
Potassium 25700 18600 16900 13200

Selenium < 2.1 < 2.1UJ < 2.0 < 2.0UJ
Silver < 4.9 < 4.9 < 4.8 < 4.8
Sodium 805000 566000 561000J 451000
Thallium < 2.7 < 2.7UJ < 1.7UJ < 1.7

Vanadium < 4.2 < 4.2 < 6.0 < 6.0
Zinc 3.6UJ 8.3UJ 15.2UJ < 4.6UJ

Notes: NS = Not sampled
UJ = Qualified, estimated not detected
J -- Qualified, estimatedvalue
R = Qualified, not usable

< = Analyte reported below detection limit
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Table 7-12 - Runway Area Summary of Metals R_utts for Quarterly Groundwater Samples in "A" Wells

First Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Metals QIg/L)
Aluminum 5 0 5 31.1 3710 0 0
Antimony 10 0 0 0 0
Arsenic 0 0 9 4 15.5 1 9.2 9.2 0
Barium 0 1 9 5.8 100 0 0

Beryllium 10 0 0 - 0 0
Cadmium 10 0 0 - 0 0
Calcium 0 0 7 1330 30500 3 1730 29300 0
Chromium 9 0 1 14.1 14.1 0 0
Cobalt 10 0 0 - 0 0

Copper 0 0 10 2.8 27.3 0 0
Iron 0 5 5 57.8 5370 0 - 0
Lead 7 1 2 2 7.1 0 - 0

Magnesium 0 0 7 1750 42600 3 1030 25500 0
Manganese 0 0 10 3 411 0 - 0
Mercury 7 3 0 0 - 0
Nickel 9 0 1 16.2 16.2 0 - 0
Potassium 0 0 7 5050 29000 3 5010 33800 0
Selenium 10 0 0 0 - 0
Silver 10 0 0 0 0
Sodium 0 0 10 25600 940000 0 - 0
Thallium 9 1 0 0 0
Vanadium 3 0 7 4.3 50.8 0 0
Zinc 2 3 5 3.4 30.1 0 0
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Table 7-12 - Runway Area Summary of Metals R _ for Quarterly Groundwater Samples in "A" Wells

Second Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Metals (_tg/L)
Aluminum 8 0 4 32.4 381 0 0
Antimony 12 0 0 0 0
Arsenic 0 0 11 3.9 20.4 1 3.9 3.9 0
Barium 0 9 3 44.3 103 0 0

Beryllium 12 0 0 0 0
Cadmium 12 0 0 0 0
Calcium 0 0 12 1390 61400 0 0
Chromium 12 0 0 0 0
Cobalt 12 0 0 0 0

Copper 2 0 10 7.1 24.6 0 0
Iron 0 2 10 303 2110 0 0
Lead 9 0 2 3 3.7 1 2.7 2.7 0

Magnesium 0 0 12 779 34700 0 0
Manganese 0 0 12 4.2 337 0 0
Mercury 11 0 1 0.3 0.3 0 0
Nickel 2 10 0 0 0
Potassium 0 0 12 5990 34900 0 0
Selenium 1 11 0 0 0
Silver 12 0 0 0 0
Sodium 0 0 12 21600 773000 0 0
Thallium 2 10 0 - 0 0
Vanadium 7 0 5 6.4 32.9 0 - 0
Zinc 0 10 2 3.6 8.7 0 - 0
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Table 7-12 - Runway Area Summary of Metals Res ,or QuarterlyGroundwater Samples in "A '°Wells

Third Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Metals (_g/L)
Aluminum 5 7 2 55.5 404 0 0

Antimony 13 0 1 41 41 0 0
Arsenic 2 0 11 2.6 10.8 1 2.8 2.8 0
Barium 0 0 12 7.2 150 2 6.1 7.4 0

Beryllium 14 0 0 0 - 0
Cadmium 14 0 0 0 - 0
Calcium 0 0 14 1750 63900 0 0
Chromium 13 0 1 6.3 6.3 0 - 0
Cobalt 14 0 0 0 - 0

Copper 4 0 10 4 12.9 0 0
Iron 0 12 2 225 549 0 - 0
Lead 6 4 4 1.3 6.3 0 0

Magnesium 0 0 14 958 37400 0 - 0
Manganese 0 2 12 7.8 886 0 0
Mercury 14 0 0 - 0 0
Nickel 14 0 0 0 - 0
Potassium 0 0 14 4380 27000 0 - 0
Selenium 10 4 0 - 0 - 0
Silver 12 0 2 4.8 5.4 0 - 0
Sodium 0 0 8 53800 587000 6 14400 561000 0
Thallium 3 11 0 - 0 - 0
Vanadium 8 0 6 6.3 29.7 0 - 0
Zinc 2 5 7 4.8 13.8 0 - 0
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Table 7-12 - Runway Area Summary of Metals Resuq_ for QuarterlyGroundwater Samples in "A" Wells (

Fourth Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample MinimumMaximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Metals (_g/L)
Aluminum 6 0 6 46.6 2190 0 0
Antimony 12 0 0 0 0
Arsenic 1 0 9 2.5 21.1 2 2.2 7.6 0
Barium 0 0 12 2.3 135 0 0

Beryllium 12 0 0 0 0
Cadmium 12 0 0 0 0
Calcium 0 0 12 1620 65700 0 0
Chromium 10 0 2 10.1 11.5 0 0
Cobalt 12 0 0 0 0
Copper 9 0 3 7 21.4 0 0
Iron 2 1 6 16.1 3340 3 27.7 884 0
Lead 10 2 0 0 0

Magnesium 0 0 12 1370 43300 0 0
Manganese 0 0 12 1.9 909 0 - 0
Mercury 12 0 0 0 - 0
Nickel 11 0 1 41.9 41.9 0 - 0
Potassium 0 0 11 3000 28900 1 14300 14300 0
Selenium 6 6 0 - 0 - 0
Silver 12 0 0 - 0 - 0
Sodium 0 0 12 12000 595000 0 - 0
Thallium 9 3 0 - - 0 0
Vanadium 4 1 3 7.5 26.1 4 8.3 23.7 0
Zinc 3 3 4 6.2 13.2 2 6.2 6.4 0
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t Table 7-13 - Runway Area Groundwater An_. _al Results for "A" Wells - General Chemicals t

1st Qtr 2nd Qtr 3rd Otr ,gh Qtr 1st Qtr _ Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Otr 4th Qtr 4th Otr
Sample Number M-101A M-101A M-101A M-101A M-102A M-102A M-102A M-102A M-103A M-103A M-103A M-103A M-103A

Duplicate
Date Smiled 06/23/91 09/23/91 02/05/92 04/14/92 06/24/91 09/23/91 02/07192 04/21/92 07116/91 10108/91 02/07/92 04/23/92 04/23/92
PARAMETER REPORTED

Physical Parameters-Lab
Acidity, total (mg/L-CaCO3) 8.9 10.9 23.1 18.2 4.6UJ 12.4 6.9 6.3 2.6UJ 4.7UJ 2.1 2.6UJ 5.7
Alkalinity, total (mg/L-CaCO3) 840 633 607 200 216 435 233 163 152 129 161 358 130
COD (rag/L) 108 85.0 85.0 130 < 50.0 85.0 < 50.0 < 50.0 < 50.0 < 50.0 < 50.0 < 50.0 < 50.0
Hardness(mg/L-CaCO3) 800 232 252 120 136 276 114 138 72.0 < 1.0 22.4 38 28
Total Dissolved Solids,TDS (mg/L) 2810 2630 2020 2120 434 878 544 285 313 343 282 257 263
Spec. cond., lab (umhos/cm) 4750 4820 3570 3550 649 1470 906 415 466 301 366 318 319

Physkal Parameters.Field
Spec. cond., field @25C (umhos/cm) 3750 4000 2300 3000 345 1300 500 250 700 300 350 290 290
Water Temp (dogC) 15.7 21.0 17.0 17.9 18.6 20.0 17.0 18.2 19.4 20.0 15.! 17.2 17.2
pH, Field (Std units) 7.91 7.00 7.56 7.43 7.79 7.00 7.75 6.89 9.01 7.00 8.16 7.52 7.52

Total Organic Carbon (mg/L)
Carbon, TOC 26.9 2 21.3 33.8 6.2 15.5 10.8 5 2.9 6.9 3.7 4.6UJ 9.9UJ

Asbestos

Asbestos, Mass (ug/L) 0.322 0.0 0.00648 0.014 0.0462 0.00298 0.0263 0.00164 0.00615 0.0 0.0213 0.0327 0.00751
Asbestos, Total Structures (MAS/L) 1800 0.0 109 319 254 30.6 227 36.8 84.4 0.0 47.7 99.7 62.3

"Anions

Chloride (mg/L) 1209 1137 778.2 792.4 72.47 194.7 108.3 37.91 24.11 20.12 21.29 21.35 21.28
Cyanide (ug/L) < 10.0 < 10.0 < 5.0 < 5.0 < 10.0 < 10.0 < 5.0 < 5.0 < 10.0 < 2.5 < 5.0 < 5.0 < 5.0
Fluoride (mg/L) 2.28 2.16 0.87 0.78 < 0.40 < 0.80 0.20UJ < 0.10 0.30UJ 0.27UJ 0.27 0.22UJ 0.23UJ
Nitrogen, NO2+NO3 (mg/L-a.sN) < 0.010 0.014 0.043 1.29 0.010 0.032 0.192 0.396 0.016 0.067 0.15 0.246 0.13(d
Sulfate (rag/L) 13.16 21 46.19 41.14 31.25 42.66 35.57 20.08 7.379 7.031 6.787 7.692 7.772

Radiochemicals (pCi/L)
Alpha, gross < 0.1 < 0.1 5.9 16.1 1.6 < 0.1 < 0.1 0.7 2.6 8.5 3.3 5.2 3.6
Alpha, gross, ct.error (+/- pCi/L) 18.0 8.1 13.6 10.5 3.7 4.0 2.9 1.3 2.6 6.0 4.3 2 1.8
Beta, gross 40 23 14.5 24.2 3.4 5.0 < 0.3 4.9UJ < 0.3 12 6.6 11.8 14.8
Beta, gross, ct.erro¢ (+/- pCi/L) 24.8 20.8 21.1 13.4 5.5 14.3 4.8 2.5 3.9 5.0 6.3 3.2 2.8
Radium 226 0.9 3.1 0.5 0.7 3.1 2.5 0.8 0.3 1.4UJ 6 0.8 1.2 0.4
Radium 226, ct.error (4-/-pCi/L) 0.7 1.1 0.4 0.7 0.9 1.0 0.6 0.5 0.8 1.3 0.5 0.7 0.5
Radium 228 < 0.3 < 0.3 < 0.3 0.7UJ < 0.3 0.4 < 0.3 0.6UJ 2.4 1.4UJ < 0.3 1.7 0.9
Radium228, ct.error(+/- pCi/L) 0.9 0.9 0.6 0.4 0.9 0.8 0.5 0.6 1.8 0.6 0.6 0.7 0.6

Notes: NS = Not sampled
UJ = Qualified,estimatednotdetected
J = Qualified,estimatedvalue
R = Qualified,not usable
< = Analyte reportedbelow detectionlimit
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1st Qtr 2ridQtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 3rd Qtr 4th Qtr 1st Qtr 2ridQtr 3rd Qtr 4th Qtr
Sample Number M-104A M-104A M-104A M-104A M-10$A M-105A M-105A M-10$A M-10SA M-106A M-106A M-106A M-106A

Duplicate
Date Sampled 07/19/91 IW04/91 02/06/92 03/25/92 06/26/91 10/10/91 02/05/92 02/05/92 04/13/92 07/19/91 10/07/91 02/08/92 04/17/92
PARAMETER REPORTED

Physical Parameters-Lab
Acidity, total(mg/L-CaCO3) < 1.0UJ 1.5UJ 3.5UJ < 1.0 < 1.0UJ < 1.0 1.6UJ 2.0UJ 2.5UJ < 1.0UJ < 1.0 1.3UJ 1.6UJ
Alkalinity, total (mg/L-CaCO3) 684 684 159 205 148 129 142 118 128 92 51.0 148 48
COD (rag/L) 63 < 50.0 < 50.0 < 50.0 63J < 50.0 53.0 53.0 < 50.0 130 53 < 50.0 53
Hardness (mg/L-CaCO3) 92.0 92.0 92.0 56 24.0 4.0U 8.0 7.2 14 20.0 56.0 20.0 24
Total DissolvedSolids, TDS (rag/L) 404 316 332 514 352 450 346 355 333 238 237 210 256
Spec. con&, lab (umims/cm) 674 519 493 902 572 533 426 409 366 375 249 177 224

Physical Parameters-Field
Spec. cond.,field @25C (umhoa/cm) 470 4200 400 680 320 410 350 350 280 135 120 40.0 85
Water Temp (degC) 19.2 20.0 15.2 16.1 16.4 20.0 16.3 16.3 16.8 18.4 20.0 15.0 18.4
pH, Field (Std units) 8.27 7.00 7.81 8.51 8.36 7.00 9.09 9.09 7.52 9.21 7.00 7.65 7.8

Total Organic Carbon (rag/L)
Carbon, TO(? 4.0 5.1 3.0 12.7 5.1J 4.3 2.8 4.2 4.4 2.3J 3.2 7.2 9.6

Asbestos

Asbestos, Mass (ug/L) 0.0382 0.000509 0.0404 0 0.0 0.0 0.0 0.0 0.000526 0.0 0.0 0.0 0.00829
Asbestos, Total Structures (MAS/L) 649 14.5 351 0 0.0 0.0 0.0 0.0 8.44 0.0 0.0 0.0 332

Anions

Chloride (mg/L) 74.74 62.23 44.98 156.4 25.76 25.76 25.09 25.3 21.48 10.37 16.35 9.85 4.015
Cyanide (ug/L) < 10.0 < 2.5 < 5.0 < 5.0 < 10.0 < 10.0 8.2 < 5.0 < 5.0 < 10.0 < 2.5 < 5.0 < 5.0
Fluoride(rag/L) 0.39UJ 0.33UJ 0.26 0.34 < 0.40 0.27UJ 0.20UJ 0.20UJ 0.17UJ < 0.20 < 0.20 < 0.10 < 0.10
Nitrogen, NO2+NO3 (rag/L-as N) 0.618 0.016 0.011 0.475 1.89 1.11 1.58 1.62 3.48 0.077 0.133 0.416 0.018UJ
Sulfate (rag/L) 15.42 14.39 15.83 11.6 21.12 19.92 24.09 23.94 25.43 6.857 6.441 9.714 4.532

Radiochemlcals (pCi/L)
Alpha,gross 8.2 0.6 5.1 4.1 < 0.3 28.9 6.2 4.8 18.5 10.5 79.4 18.2 13.1
Alpha, gross, ct.ertor (+/- pCi/L) 5.2 3.9 3.4 5 10.4 8.6 3.4 4.0 24.9 15.9 25.4 7.3 3.5
Beta, gross < 0.3 9.5 19.4 15.5 11 9.3 18.8 19.7 69.2 < 0.3 49 34.3 27
Beta, gross, ct.error (+/-pCi/L) 5.9 5.4 6.1 7.6 12.0 6.8 5.0 5.4 34.5 22.8 16.1 9.5 3.9
Radium 226 2.3 3.0 0.4 < 0.3 3.2 5.4 l.SJ 2.6 0.5 18 7.3 3.5 0.5
Radium 226, ct.error(+/- pCi/L) 1.5 1.0 0.4 0.5 1.1 1.1 0.7 1.3 0.5 2.5 !.3 0.9 0.5
Radium 228 < 0.3 3.9 < 0.3 3.3UJ 1.0 2.2UJ 1.0 1.5 < 0.3 < 0.3 3.4UJ 0.6UJ 0.SUJ

Radium 228, ct.error _ 2.0 0.8 0.5 0.9 0.8 0.6 0.7 I.1 0.6 0.8 0.7 0.6 0.5

Notes: NS = Not sampled
UJ = Qualified,estimatednot detected
J= Qualified, estimatedvalue
R = Qualified, not usable
< = Analyte reportedbelowdetection limit
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Table 7-13 - Runway Area Groundwater An{ .cad Results for "A °' Wells - General Chemicals

1st Qtr 2ridQtr 3rd Qtr 3rd Qtr 4th Qtr l_t Qtr 2ridQtr 2ad Qtr 3rd Qtr 4th Qtr
Sample Nmber M-107A M-107A M-107A M-107A M-107A M-108A M-108A M-108A M-108A M-108A

Duplicate Duplicate
Date Sampled 07117/91 10/07/91 02/118/92 02/08/92 04/17192 10/07191 10/07/91 02/06/92 03/24/92
PARAMETER REPORTED

Physical Parameters-Lab
Acidity, total (mg/L-CaCO3) 6.TUJ 9.9 10.6 15.5 18.1 NS 4.1UJ 2.5UJ 3.4UJ < 1.0
Alkalinity, total (mg/L-CaCO3) 748 668 352 451 173 NS 184 i49 29 129
COD (rag/L) 85 < 50.0 74.0 63.0 252 NS 74 85J 74.0 63
Hardness (mg/L-CaCO3) 188 152 98.4 153 58 NS 100.0 100 88.8 82
Total Dissolved Solids, TDS (mg/L) 1670 1510 1560 2540 1120 NS 1390 I180 1140 927
Spec. cond., lab (umbo_cm) 3000 2530 2540 4610 519 NS 2370 2250 2060 1690

Physical Parameters-l_eld
Spec. cond., field @25C (umhos/cm) 2700 1900 70.0 70.0 450 NS 1900 1900 1800 1350
Water Temp (deg C) 17.2 19.0 16.0 16.0 17.3 NS 22.0 22.0 15.1 17.3
pH, Field (Std units) 7.67 7.00 7.52 7.52 6.8 NS 7.00 7.00 7.68 8.33

Total Organic Carbon (mg/L)
Carbon, TOC 12.7 12.5 10.7 2.4 90 NS 7.3 13.3 4.9 11.3

Asbestos
Asbestos, Mass (ug/L) 0.00961 0.0 0.0 0.0 0 NS 0.00662 0.0 0.00347 0.0015
Asbestos, Total Structures(MAS/L) 9.61 0.0 0.0 0.0 0 NS 27.5 0.0 89.5 69

Anions

Chloride (rag/L) 416.3 404.7 415.1 1269 40.81 NS 650.8 503.7 519.3 403.1
Cyanide (ug/L) < 10.0 < 2.5 < 5.0 < 5.0 < 5.0 NS < 2.5 < 2.5 < 5.0 < 5.0UJ
Fluoride (rag/L) 1.07J 0.97 0.46 0.49 0.19UJ NS 1 1.08 0.68 0.82
Nilrogen, NO2+NO3 (rag/L-asN) 0.012UJ 0.013 0.01 0.020 119J NS 0.672 0.982 0.953 0.56
Sulfate (rag/L) 90.19 68.51 64.17 22.83 22.18 NS 93.1 67.16 71.53 54.68

Radiochemicads (pCi/L)
Alpha, gross 2.0 9.5 6.3 2.5 20.8 NS 46.5 19.5 5.1 7.7
Alpha, gross, ct.error (+/-pCi/L) 14.2 10.9 8.8 6.6 7.6 NS 26.7 16.9 21.3 11.3
Beta, gross < 0.3 1.9 20.9 5.7 13.6 NS 8.5 15 18.2 8.1
Beta, gross, ct.erro¢ (+/-pCi/L) 18.1 10.3 14.3 12.1 9.1 NS 23.6 20.3 29.8 23.2
Radium 226 4.4UJ 2.3 2.I 0.3 4.5 NS 3.1 8.7 1.2 3.1
Radium 226, ct.error (+/-pCi/L) 1.4 0.9 0.7 0.3 1.4 NS 0.9 2.2 0.6 1.3
Radium228 < 0.3 1.7 0.SUJ 3 I.IUJ NS 2.7 < 0.3 < 0.3 6.1

Radium 228, or.error(+/- pCi/L) 0.9 0.6 0.6 1.3 0.6 NS 0.8 1.4 0.6 1.1

Notes: NS = Not sampled
UJ = Qualified, estimatednot detected
J= Qualified, estimated value
R = Qualified,not usable
< = Analyte reportedbelow detectionlimit
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Table %13- Runway Area Groundwater An! A Remits for "A" Wells - General Chemicals (

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
Sample Number M-109A M-109A M-109A M-109A M-IIOA M-IIOA M-IIOA M-IIOA M-IIOA M-IlIA M-IlIA M-IlIA M-IlIA

Duplicate
Date Sampled 07/16/91 10/04/91 02/07/92 04/27/92 07/17/91 10/09/91 02/08/92 02/08/92 04/22/92 07118/91 10/09/91 02/08/92 04/22/92
PARAMETER REPORTED

Physical Parameters-Lab
Acidity,total (mg/L-CaCO3) < 1.0UJ < 1.0UJ < 1.0 1.5UJ 6.3UJ 15.9 11.1 11.4 20.9 3.2UJ 3.3UJ 5.7 4.1
Alkalinity,total (mg/L-CaCO3) 616 608 500 334 956 415 262 500 427 520 430 177 500
COD(mg/L) 74 < 50.0 < 50.0 < 50.0 194 85 130.0 53.0 < 50.0 126 < 50.0 53.0 < 50.0
Hardness(mg/L-CaCO3) 64.0 40.0 50.4 38 272 600 139 94.4 278 160 114 78.4 80
Total Dissolved Solids, TDS (mg/L) 1230 1200 1190 849 1020 2530 981 1720 1620 1770 1660 1580 1290
Spec. coad., lab (umhos/cm) 2050 1930 1620 1370 1730 3900 1800 2920 2760 3250 2880 2840 2260

Physical Parameters-Field
Spec. cond.,field @25 C (umhos/cm) 2100 1200 1200 1000 4800 1300 2000 2000 1000 3750 1800 11300 2300
WaterTemp(deg C) 20.5 20.0 15.3 19.4 22.3 24.0 15.2 15.2 19.1 19.7 21.0 16.1 19.3
pH, Field (Std units) 8.26 7.00 8.02 7.73 7.37 7.00 7.30 7.30 7.46 7.84 7.00 7.66 8.04

Total Organic Carbon (rag/L)
Carbon,TOC 15.3 10.9 7.3 14.9UJ 5.6 8 3.8J 2.9 6.9UJ 8.4 9.3 9.1 12.7UJ

Asbestos

Asbestos, Mass (ug/L) 0.0 0.0 0.0 0.000309 0.0 0.00590 0.0269 0.0 0 0.00303 0.0 0.0 0.0019
Asbestos,Total Structures(MAS/L) 0.0 0.0 0.0 8.5 0.0 62.8 112 0.0 0 37.8 0.0 0.0 15.4

"Anions

Chloride (mg/L) 145.7 131.5 68.81 58.43 408.7 1146 376.5 496.6 697.2 727.5 653.6 638.9 491
Cyanide(ug/L) < 10.0 < 2.5 < 5.0 < 5.0 < 10.0 < 10.0 < 5.0 < 5.0 < 5.0 < 10.0 < 10.0 < 5.0 < 5.0
Fluoride (rag/L) 2.27J 2.07 2.01 2.64 < 1.00 1.37 0.53 0.51 0.57 1.92J 1.83 1.19 1.11
Nitrogen, NO2.NO3 (mg/L-as N) 0.207 0.623 0.135 0.092J 0.011UJ 0.022 0.019 < 0.010 0.047J < 0.010 0.016 0.016 0.023J
Sulfate (mg/L) 72.93 72.89 59.75 47.79 34.1 25.47 29.06 69.5 39.92 51.99 53.22 58.46 54.85

Radiochemicals (pCi/L)
Alpha, gross 7.6 2.8 46.4 7.7 10.9 33.2 < 0.1 31.2 6.9 33.3 26.3 4.0 15.9
Alpha, gross, ct.error(+/- pCi/L) 7.9 10.1 87.3 7.7 12.8 21.7 9.0 14.0 5.8 19.0 13.6 IO.7 7.3
Beta, gross < 0.3 23 133 12.4 15 21 < 0.3 32.4 28.6 23 < 0.3 32.4 31.2
Beta, gross, ct.error (+/- pCi/L) 13.7 13.6 141 11.4 21.8 24.1 17.0 19.4 15.2 22.8 10.8 21.8 11.3
Radium 226 6.0UJ 3.0 0.7UJ 0.5 12 5 1.4 1.6 < 0.1 4.0UJ 1.5 0.4UJ 0.3
Radium 226, ct.error (+/- pCi/L) 1.5 1.I 0.4 0.5 2.2 1.2 0.7 0.6 0.4 1.2 0.8 0.4 0.4
Radium 228 0.4 1.4UJ 0.7UJ 4.4 < 0.3 3.9 0.6UJ 0.6UJ 1.1 < 0.3 4.5 0.3UJ 0.7
Radium228, ct.error(+/- pCi/L) 0.9 0.7 0.6 0.8 1.0 0.8 0.6 0.6 0.7 1.3 0.7 0.5 0.6

Notes: NS = Not sampled
UJ = Qualified,estimated notdetected
J = Qualified,estimated value
R = Qualified, not usable
< = Analytereportedbelow detectionlimit
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( T.b7-14Runw.ySum..ryo,G..r.ICh.n.  ou,,or Guodw.,erS.mpi,n,n"A'W.,'. f

First Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample MinimumMaximum Sample MinimumMaximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Physical Parameters-Lab

Acidity, total (mg/L-CaCO3) 0 9 1 8.9 8.9 0 - 0
Alkalinity, total (mg/L-CaCO3) 0 0 10 92 956 0 - 0
COD (rag/L) 2 0 7 63 194 1 63 63 0
Hardness (mg/L-CaCO3) 0 0 10 20 800 0 - 0
Residue, Dissolved (nag/L) 0 0 10 238 2810 0 - 0
Spec. cond., lab (undaos/cm) 0 0 10 375 4750 0 - 0

Physical Parameters-Field
Spec. cond., field @25 C (umhos/cm) 0 0 10 135 4800 0 0
Water Temp (deg C) 0 0 10 15.7 22.3 0 0
pH, Field (Std units) 0 0 10 7.37 9.21 0 0

Total Organic Carbon (mg/L)
Carbon, TOC 0 0 8 2.9 26.9 2 2.3 5.1 0

Asbestos

Asbestos, Mass (ug/L) 0 0 10 0 0.322 0 0
Asbestos, Total Structures (MAS/L) 0 0 10 0 1800 0 0

Anions

Chloride (rag/L) 0 0 10 10.37 1209 0 0
Cyanide (ug/L) 10 0 0 0 0
Fluoride (mgfL) 4 2 1 2.28 2.28 3 1.07 2.27 0
Nitrogen,NO2+NO3 (rag/L-asN) 2 2 6 0.01 1.89 0 - 0
Sulfate(rag/L) 0 0 10 6.857 90.19 0 - 0
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Table 7-14 - Runway Area Summary of General Chemi ttesuits for Quarterly Groundwater Samples in "A" Wells

Second Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample MinimumMaximum Sample MinimumIMaximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

PhysicalParameters-Lab
Acidity, total(mg/L-CaCO3) 2 6 4 9.9 15.9 0 - - 0
Alkalinity,total(mg/L-CaCO3) 0 0 12 51 684 0 - 0
COD (rag/L) 6 0 5 53 85 1 85 85 0
Hardness(mg/L-CaCO3) 1 1 10 40 600 0 - 0
Residue, Dissolved (rag/L) 0 0 12 237 2630 0 - 0
Spec. cond., lab (umhos/cm) 0 0 12 249 4820 0 - 0

Physical Parameters-Field
Spec. cond., field @25 C (umhos/cm) 0 0 12 120 4200 0 - 0
WaterTemp(deg C) 0 0 12 19 24 0 - 0
pH, Field (Stdunits) 0 0 12 7 7 0 - 0

TotalOrganicCarbon(rag/L)
Carbon,TOC 0 0 12 2 15.5 0 - 0

Asbestos

Asbestos, Mass (ug/L) 0 0 12 0 0.00662 0 - 0
Asbestos, Total Structures (MASFL) 0 0 12 0 62.8 0 - 0

Anions

Chloride (rag/L) 0 0 12 16.35 1146 0 0
Cyanide (ug/L) 12 0 0 0 - 0
Fluoride (rag/L) 2 3 7 0.97 2.16 0 0
Nitrogen, NO2+NO3 (rag/L-as N) 0 0 12 0.013 1.11 0 - 0
Sulfate (rag/L) 0 0 12 6,441 93.1 0 - 0
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Table 7-14 - Runway Area Summary of General Ch ucal Results for Quarterly Groundwater in "A" Wells

Third Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Physical Parameters-Lab
Acidity, total (mg/L-CaCO3) 1 6 8 2.1 23.1 0 - 0
Alkalinity, total (mg/L-CaCO3) 0 0 15 29 684 0 0
COD (rag/L) 6 0 9 53 130 0 - 0
Hardness (mg/L-CaCO3) 0 0 15 7.2 252 0 0
Residue, Dissolved (rag/L) 0 0 15 210 2540 0 - 0

Spec. cond., lab (umhos/cm) 0 0 15 177 4610 0 - 0

Physical Parameters-Field
Spec. cond., field @25 C (umhos/cm) 0 0 15 40 4200 0 0
Water Temp (deg C) 0 0 15 15 20 0 0
pH, Field (Std units) 0 0 15 7 9.09 0 - 0

Total Organic Carbon (rag/L)
Carbon, TOC 0 0 14 2.4 21.3 1 3.8 3.8 0

Asbestos

Asbestos, Mass (ug/L) 0 0 15 0 0.0404 0 0
Asbestos, Total Structures (MAS/L) 0 0 15 0 351 0 - 0

Anions
Chloride (mg/L) 0 0 15 9.85 1269 0 0

Cyanide(ug/L) 14 0 1 8.2 8.2 0 0
Fluoride (mg/L) 1 4 10 0.26 2.01 0 0
Nitrogen, NO2+NO3 (rag/L-as N) 1 0 14 0.01 1.62 0 0
Sulfate (rag/L) 0 0 15 6.787 71.53 0 - 0
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Table %14- Runway Area Summary of General Chemical Results for Quarterly Groundwater Samples in "A" Wells

Fourth Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Physical Parameters-Lab
Acidity,total (mg/L-CaCO3) 2 4 6 4.1 20.9 0 - 0
Alkalinity,total(mg/L-CaCO3) 0 0 12 48 500 0 - 0
COD (rag/L) 8 0 4 53 252 0 - 0
Hardness(mg/L-CaCO3) 0 0 12 14 278 0 - 0
TotalDissolved Solids (mg/L) 0 0 12 256 2120 0 - 0
Spec. cond.,lab (umhos/cm) 0 0 12 224 3550 0 - 0

Physical Parameters-Field
Spec. cond.,field @25 C (umhos/cm) 0 0 12 85 3000 0 - 0
WaterTemp(deg C) 0 0 12 16.1 19.4 0 0
pH, Field (Stdunits) 0 0 12 6.8 8.51 0 - 0

TotalOrganicCarbon(rag/L)
Carbon,TOC 0 5 7 4.4 90 0 - 0

Asbestos

Asbestos, Mass (ugFL) 0 0 12 0 0.0327 0 0
Asbestos, Total Structures(MAS/L) 0 0 12 0 332 0 0

Anions

Chloride (mg/L) 0 0 12 4.015 792.4 0 0
Cyanide (ug/L) 11 1 0 0 0
Fluoride (mg/L) 2 4 6 0.34 2.64 0 0
Nitrogen,NO2+NO3 (mgFL-asN) 0 1 6 0.246 3.48 5 0.023 119 0
Sulfate (rag/L) 0 0 12 4.532 54.85 0 0
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Ist Qtr 2nd Qtr 3rd Qtr 4th Qtr Ist Qtr 2nd Qtr 3rd Qtr 4th Qtr

Sample Number M-103B M-103B M-103B M-103B M-104C M-104C M-104C M.104C

Date Sampled 07116/91 10/08/91 02/07/92 04/23/92 07119/91 10/04/91 02/06/92 03125/92
PARAMETER REPORTED

Volatile Organics(IJ4g/L)
Acetone i_i_ii!iiiiiiiiiiiiiiiiiiiii_i_iiiii!i_!_ii_ii!iiiii!i_i3.0UJ 5.8UJ _!_ii_iiiii_!_i_i_iii_iiiiiiiiiiiiiiiiiii!ii< 2.0 < 2.0 < 2.0 < 2.0
Carbon Disulfide ..............<'"].0............< 1.0 !iii_i_i_iiiiiii_ii_iii_i_i_ii_!_i_i_iii!_iii_iii!i_i_ii_i_i_< 1.0 < 1.0 < 1.0 < 1.0
Chloromethane < 1.0 < 1.0 ...............<"'1i0.............iiii!iiiiiiiiiiiiiiiiiiii_iii!iiiiiiiii!iiiiii< 1.0 < 1.0 < 1.0 < 1.0

MethylEthyl Ketone < 2.0 < 2.0 < 2.0 iiiiiiliiiiiiiiiiiii_iiiiiiiiiiiiiiiiii< 2.0 < 2.0 < 2.0 < 2.0

Semivolatile Organics_g/L)
Bis(2-ethylhexyl)phthalate <2.2 iiiiii_iili_i_i iiiii!iiiiii_i_iiiii!_ii_iii_!_iiiiii!_iii_i_i_i5.8UJ <2.0 ii:_i_:i:_iiiiii_i_i_i_iii_iiiiiiiiliiiiiii!iii!i_ii_iiiiiiiii_i_i_i_i_i< 2.0
Dimethylphthalate < 2.2 ...............<'212..........................<""2i0.............iii_ii_.iiii_ii_ili_ii!!ii_i.ii.iiiiiiiiiiiiii_ii_< 2.0 ..............<""i"i0...........................<"210.......... < 2.0

Pesticides/PCBs/Her bicides (Bg/L) ND ND ND ND ND ND ND ND

Total Petroleum Hydrocarbons (ms/L) < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

Notes: ND =None detected

NS = Not sampled
UJ = Qualified, estimated not detected

J = Qualified, estimated value
R = Qualified, not usable
< = Analyte reportedbelow detection limit

Shaded ares highlight detections above detection limit
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Table 7-15 - Runway Area Groundwater Analytical_esuits for "B" and "C" Wells - Organic Compounds t

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 4th Qtr

Sample Number M-10$B M-10SB M-105B M-105B M-108B M-106B M-108B M-108B M-108B
Duplicate

Date Sampled 06/27/91 10/10/91 02/05/92 04/13/92 10108/91 02/06/92 03/25/92 03/25/92
PARAMETER REPORTED

Volatile Organics (ttg/L)
Acetone < 2.0 < 2.0 < 2.0 < 2.0 NS < 2.0 < 2.0 2.4UJ < 2.0
Carbon Disulfide < 1.0 < 1.0 < 1.0 < 1.0 NS < 1.0 < 1.0 < 1.0 < 1.0

Chlotomethane < 1.0 < 1.0 < 1.0 < 1.0 NS < 1.0 < 1.0 < 1.0 < 1.0

Methyl Ethyl Ketone < 2.0 < 2.0 < 2.0 < 2.0 NS < 2.0 < 2.0 < 2.0 < 2.0

Semlvolatile Organics (l_g/L)

Bis(2-ethylbexyl)phthalate < 2.0 < 1.0 4.9UJ iiiiii!iiiiiiiiiiiiiii_i_iiiiiiiiiiiiiiiiiiNS iiiii_i!iiiii!iiiiiii!)i_i_iiiiiii!ii:!iiiiiiii< 1.0 2.5UJ IIUJ
Dimethylphthalate < 2.0 < 2.0 < 1.0 < 1.0 NS < 2.0 < 2.0 < 2.0 < 2.0

Pesticides/PCBs/Herbicides (llg/L) ND ND ND ND NS ND ND ND ND

Total Petroleum H_'drocarbons (_L) < 0.2 < 0.2 < 0.2 < 0.2 NS < 0.2 < 0.2 < 0.2 < 0.2

Notes: ND = None detected

NS = Not sampled
UJ = Qualified, estimated not detected
J = Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
Shaded ares highlight detections above detection limit
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First Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Volatile Organics(_g/L)
Acetone 2 0 1 2.9 2.9 0 0
CarbonDisulfide 3 0 0 - 0 0

Semivolatile Organics _g/L)
Bis(2-ethylhexyl)phthalate 3 0 0 - 0 0

Pesticides/PCBs/Herbicides (lag/L) 3 0 0 - 0 - 0

Total Petroleum Hydrocarbons (rag/L) 3 0 0 - 0 - 0
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Second Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum' Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Volatile Organics (_tg/L)
Acetone 3 1 O 0 0

Carbon Disulfide 4 0 0 0 - 0

SemivolatileOrganics_g/L)
Bis(2-ethylhexyl)phthalate 1 0 1 7.1 7.1 2 2.2 8 0

Pesticides/PCB s/Herbicides (_tg/L) 4 0 0 - 0 - 0

Total Petroleum Hydrocarbons (rag/L) 4 0 0 - 0 - 0
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Table 7-16 - Runway Area Summary of Organic Analytical R_ults for Quarterly Groundwater Samples in "B" and "C" Wells

Third Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample MinimumMaximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Volatile Organics0tg/L)
Acetone 3 1 0 - 0 - 0
CarbonDisulfide 3 0 1 1.7 1.7 0 0

SemivolatileOrganics _g/L)
Bis(2-ethylhexyl)phthalate 1 1 2 1.8 3.8 0 0

Pesficides/PCBs/Herbicides (ftg/L) 4 0 0 0 0

Total Petroleum Hydrocarbons (mg/L) 4 0 0 0 0
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Fourth Quarter

Not Detected Not Qualh"_l Qualifiedas Estimates Rejected
Unqualified Qualified Sample MinimumlMaximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Volatile Organics (l_g/L)
Acetone 3 1 1 17 17 0 0

Carbon Disulfide 4 0 1 2.1 2.1 0 0
Chlororaethane 4 0 1 1.2 1.2 0 0

Methyl Ethyl Ketone 4 0 1 3.6 3.6 0 0

Semivolatile Organics (l_g/L)
Bis(2-ethylhexyl)phthalate 1 3 1 700 700 0 - 0
Dimethylpthalate 4 0 1 59 59 0 0

Pesticides/PCBs/Herbicides (I.tg/L) 5 0 0 0 0

TotalRecoverablePetroleumHydrocarbons(mg/L) 5 0 0 0 0
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Table 7-17 - Runway Area Groundwater Analytical Results for "B" and "C" Wells - Metals

Ist Qtr 2nd Qtr 3rd Qtr 4th Qtr Ist Qtr 2nd Qtr 3rd Qtr 4th Qtr

Sample Number M-103B M-103B M-103B M-103B M-104C M-104C M-I04C M-104C

Date Sampled 07/16/91 10/08/91 02/07/92 04/23/92 07/19/91 10/04/91 02/06/92 03/25/92
PARAMETER REPORTED

Metals (_g/L)
Aluminum < 31.0 < 31.0 78.8UJ < 40.7 < 31.0 49.7 69.7UJ 67.1

Antimony < 251 < 251 < 37.5 < 375 < 25.1 < 25.1 < 37.5 < 37.5
Arsenic 13.5UJ 8.4 10.5J 10.5 3.6 < 2.6 < 3.8UJ 3.2
Barium 74.2 58.7 67.9 70.3 120 135 113J 138

Beryllium < 1.3 < 1.3 < 2.5 < 2.5 < 1.3 < 1.3 < 2.5 < 2.5
Cadmium < 3.0 < 3.0 < 3.9 < 3.9 < 3.0 < 3.0 < 3.9 < 3.9
Calcium 224000 208000 222000 226000 136000 126000 129000 136000
Chromium < 5.7 < 5.7 < 6.3 < 6.3 < 5.7 < 5.7 < 6.3 < 6.3
Cobalt < 6.1 < 6.1 < 17.2 < 17.2 < 6.1 < 6.1 < 17.2 < 17.2

Copper < 2.1 5.0 < 3.8 10.2 18.3 12.3 < 3.8 < 3.8
Iron < 6.2 < 6.2 < 7.7 < 77.0 1720 11400 3800J 5150
Lead < 10.0UJ < 10.0UJ < 6.5 < 4.0UJ < 2.0UJ < 2.0UJ I.SUJ < 2.6

Magnesium 1090000 1240000 1420000 1420000 576000 529000 549000 574000
Manganese 57.3 < 0.9 < 1.0 7.6 591 569 594J 582
Mercury < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2UJ < 0.2 < 0.2
Nickel < 13.2 < 13.2UJ < 13.2 < 13.2 < 13.2 < 13.2UJ < 13.2 < 13.2
Potassium 239000 231000 231000 240000 202000 184000 187000 199000J
Selenium < 10.5 < 10.5UJ < 10.0UJ < 2.0UJ < 10.5 < 10.5OJ < 10.0UJ < 10.0UJ
Silver 6.3 < 4.9 6.2 < 4.8 < 4.9 < 4.9 < 4.8 6.3

Sodium 6040000 7010000 7910000 7960000 2010000 4780000 5430000 5550000
Thallium < 13.5 < 13.5UJ < 8.5UJ < 6.8UJ < 13.5 < 13.5UJ < 8.5UJ < 8.5UJ
Vanadium < 42.0 100.0 < 6.0 < 6.0 < 4.2 < 4.2 < 6.0 13.8

Zinc < 23.0 < 23.0 < 4.6 < 4.6UJ 25.7 < 2.3 < 4.6 < 4.6

Notes: NS = Not sampled
UJ = Qualified, estimated not detected

J = Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
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Table 7-17 - Runway Area Groundwater A ytieal Results for "B" and "C" Wells - Metals

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 4th Qtr

Sample Number M-105B M-105B M-105B M-10$B M-108B M-10gB M-108B M-108B M-108B
Duplicate

Date Sampled 06/27/91 10/10/91 02/05/92 04/13/92 10/08/91 02/06/92 03/25/92 03/25/92
PARAMETER REPORTED

Metals QIg/L)
Aluminum 32.2 32.8 63.9UJ < 40.7 NS 48.6 88.2J < 40.7 < 40.7

Antimony < 25.1 < 251 < 37.5 < 113 NS < 251 < 37.5 < 37.5 < 37.5
Arsenic < 2.6 < 2.6 < 3.8 < 9.5 NS < 2.6 < 9.5UJ < 9.5UJ < 9.5UJ
Barium 49.9 50.0UJ 71.6 64.0 NS 52.7UJ 56.2J 52.0 55.1

Beryllium < 1.3 < 1.3 < 2.5 < 2.5 NS < 1.3 < 2.5 < 2.5 < 2.5
Cadmium < 3.0 < 3.0 < 3.9 < 3.9 NS < 3.0 < 3.9 < 3.9 < 3.9
Calcium 453000J 429000 458000 468000 NS 294000 313000 304000 312000
Chromium < 5.7 < 5.7 < 6.3 < 6.3 NS < 5.7 < 6.3 < 6.3 < 6.3
Cobalt 8.6 6.3 < 17.2 < 17.2 NS 10.2 < 17.2 < 17.2 < 17.2

Copper 2.2 23.7 < 3.8 < 3.8 NS 30.6 < 3.8 21.2 24.8
Iron 49.0UJ 363 < 7.7 147 NS 60.4UJ < 7.7UJ < 7.7 < 7.7
Lead < 10.0 < 10.0UJ < 2.6UJ < 10.0 NS < 10.0UJ < 6.5 < 5.2 < 5.2

Magnesium 925000J 868000 910000 983000 NS 780000 838000 817000 843000
Manganese 8770 8510 8840 8750 NS 8260 8670J 8250 8500
Mercury < 0.2 < 0.2 < 0.2 < 0.2 NS < 0.2 < 0.2 < 0.2 < 0.2J
Nickel < 13.2 18.4 18.1 14.0 NS 24.7J 23.6 < 13.2 17.2
Potassium 116000J 110000 106000 108000 NS 138000 147000 145000J 152000J
Selenium < 21.0 < 10.5UJ < 10.0UJ < 20.0UJ NS < 10.5UJ < 10.0UJ < 10.0UJ < 10.0UJ
Silver 7.1 6.8 < 4.8 < 4.8 NS 7.9 < 4.8 < 4.8 < 4.8

Sodium 7030000 6350000 7750000 7420000 NS 7270000 7890000 8060000 7850000
Thallium < 27.0 < 13.5UJ < 17.0UJ < 8.5 NS < 13.5UJ < 8.5UJ < 8.5UJ < 8.5UJ
Vanadium < 4.2 < 4.2 < 6.0 < 6.0UJ NS < 4.2 < 6.0 < 6.0 < 6.0

Zinc 78.8 < 2.3 130 102 NS 106 90.3 < 4.6 < 4.6

Notes: NS = Not sampled
UJ = Qualified, estimated not detected

J = Qualified, estimated value
R = Qualified, not usable

< = Analyte reported below detection limit
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Table 7-18 - Runway Area Summary of Metals Results for Quarterly Groundwater Samples in "B" and "C" Wells

First Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample MinimumMaximum Sample MinimumIMaximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Metals (_/L)
Aluminum 2 0 1 32.2 32.2 0 - 0
Antimony 3 0 0 - 0 0
Arsenic 1 1 1 3.6 3.6 0 - 0
Barium 0 0 3 49.9 120 0 0

Beryllium 3 0 0 0 - 0
Cadmium 3 0 0 0 - 0
Calcium 0 0 2 136000 224000 1 453000 453000 0
Chromium 3 0 0 0 - 0
Cobalt 2 0 1 8.6 8.6 0 - 0

Copper 1 0 2 2.2 18.3 0 - 0
Iron 1 1 1 1720 1720 0 - 0
Lead 1 2 0 0 - 0

Magnesium 0 0 2 576000 1090000 1 925000 925000 0
Manganese 0 0 3 57.3 8770 0 0
Mercury 3 0 0 0 0
Nickel 3 0 0 0 0
Potassium 0 0 2 202000 239000 1 116000 116000 0
Selenium 3 0 0 0 0
Silver 1 0 2 6.3 7.1 0 0
Sodium 0 0 3 2010000 7030000 0 0
Thallium 3 0 0 0 0
Vanadium 3 0 0 0 0
Zinc 1 0 2 25.7 78.8 0 0
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Second Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample MinimumMaximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Metals (llg/L)
Aluminum 1 0 2 32.8 49.7 0 - 0

Antimony 3 0 0 - - 0 - 0
Arsenic 2 0 1 8.4 8.4 0 - 0
Barium 0 1 2 58.7 135 0 - 0

Beryllium 3 0 0 - - 0 - 0
Cadmium 3 0 0 - 0 - 0
Calcium 0 0 3 126000 429000 0 - 0
Chromium 3 0 0 - - 0 - 0
Cobalt 2 0 1 6.3 6.3 0 - 0

Copper 0 0 3 5 23.7 0 - 0
Iron 1 0 2 363 11400 0 - 0
Lead 0 3 0 - - 0 - 0

Magnesium 0 0 3 529000 1240000 0 - 0
Manganese 1 0 2 569 8510 0 - 0
Mercury 2 1 0 - 0 - 0
Nickel 0 2 1 18.4 18.4 0 - 0
Potassium 0 0 3 110000 231000 0 - 0
Selenium 0 3 0 - 0 - 0
Silver 2 0 1 6.8 6.8 0 - 0
Sodium 0 0 3 4780000 7010000 0 - 0
Thallium 0 3 0 - - 0 - 0
Vanadium 2 0 1 100 100 0 - 0
Zinc 3 0 0 - 0 - 0
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Table 7-18 - Runway Area Sununary of Metals Results for Quarterly Groundwater Samples in "B" and "C" Wells

Third Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample MinimumMaximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Metals (_g/L)
Aluminum 0 3 0 - - 1 88.2 88.2 0

Antimony 4 0 0 - 0 0
Arsenic 1 2 0 - 1 10.5 10.5 0
Barium 0 0 2 67.9 71.6 2 56.2 113 0
Beryllium 4 0 0 - 0 0
Cadmium 4 0 0 - 0 0
Calcium 0 0 4 129000 458000 0 0
Chromium 4 0 0 - 0 0
Cobalt 4 0 0 - 0 0

Copper 4 0 0 0 0
Iron 2 1 0 1 3800 3800 0
Lead 2 2 0 0 0

Magnesium 0 0 4 549000 1420000 0 0
Manganese 1 0 1 8840 8840 2 594 8670 0
Mercury 4 0 0 0 0
Nickel 2 0 2 18.1 23.6 0 0
Potassium 0 0 4 106000 231000 0 0
Selenium 0 4 0 0 0
Silver 3 0 1 6.2 6.2 0 0
Sodium 0 0 4 5430000 7910000 0 - 0
Thallium 0 4 0 0 - 0
Vanadium 4 0 0 0 - 0
Zinc 2 0 2 90.3 130 0 - 0
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Fourth Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample MinimumMaximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Metals (pg/L)
Aluminum 4 0 1 67.1 67.1 0 0
Antimony 5 0 0 0 0
Arsenic 1 2 2 3.2 10.5 0 0
Barium 0 0 5 52 138 0 - 0

Beryllium 5 0 0 0 0
Cadmium 5 0 0 0 - 0
Calcium 0 0 5 136000 468000 0 0
Chromium 5 0 0 0 - 0
Cobalt 5 0 0 0 0

Copper 2 0 3 10.2 24.8 0 - 0
Iron 3 0 2 147 5150 0 - 0
Lead 4 1 0 0 - 0

Magnesium 0 0 5 574000 1420000 0 - 0
Manganese 0 0 5 7.6 8750 0 - 0
Mercury 4 1 0 0 - 0
Nickel 3 0 2 14 17.2 0 - 0
Potassium 0 0 2 108000 240000 3 145000 199000 0
Selenium 0 5 0 0 0
Silver 4 0 1 6.3 6.3 0 - 0
Sodium 0 0 5 5550000 8060000 0 0
Thallium 1 4 0 0 0
Vanadium 3 1 1 13.8 13.8 0 0
Zinc 3 1 1 102 102 0 0
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Table 7-19 - Runway Area Groundwater Analyfi_ l_esults for "B" and "C" Wells - General Chemicals

1st Qtr 2ridQtr 3rd Qtr 4th Qtr 1st Qtr 2_1Qtr 3rd Qtr 4th Qtr 1st err 2ridQtr 2nd Qtr 4th Qtr
Sample Number M-103B M-103B M-103B M-103B M-104C M-104C M-104C M-104C M-105B M-105B M-105B M-10SB

Date Sampled 07116/91 10/08/91 02/07/92 04/23/92 07/19/91 10/04/91 02/06/92 03/2$/92 06/27/91 10/10/91 02/05/92 04/13/92
PARAMETER REPORTED

Physical Pm-ameters-Lsb
Acidity,total (mg/L-CaCO3) 39.81 167 206 236 202.I 291 231 232 89.7 110 129 167
Alkalinity,total(mg/L-CaCO3) 1490 1760 339 500 652 576 351 295 760 817 500 279
COD (mg/L) 1508 1496 956.0 1830 844 926 890.0 690 10081 1466 1024 926
Hardness(mg/L-CaCO3) 7700 7200 5220 7300 4500 3500 2740 3300 7600 6800 6920 6800
Total Dissolved Solids, TDS (mg/L) 28500 29100 29000 1040 18100 17800 17800 19700 28200 27300 27400 30400
Spec. cond.,lab (unflm_cm) 46100 40000 41500 44300 29300 25500 29400 30500 37200 38900 41400 41700

Physical Parameters-l_eld
Spec. cood., field @25 C (umhos/cm) 390 39000 30000 39500 24000 23000 22000 22000 34000 37000 32000 36000
WaterTemp(deg C) 19.1 20.0 16.2 19.8 17.9 20.0 15.5 17 14.1 20.0 17.4 18.6
pH, Field(Stdunits) 7.62 7.00 7.40 6.33 7.19 7.00 7.10 6.93 6.99 7.00 7.45 6.42

Total Organic Carbon (mn_,/L)
Carbon,TOC 22.7J 22.2 15.2 14UJ 45.5 51.7 41.3 56.9 16.8J 9.9 3.5 9.4

.Asbestos

Asbestos, Mass (ug/L) 0.691 0.0 0.0 0.101 0.00123 0.0 0.0346 0 0.00990 0.0 0.000453 0
Asbestos,Total Structures (MAS/L) 7120 0.0 0.0 2490 28.5 0.0 522 0 49.4 0.0 45.3 0

Anions

Chloride (rag/L) 17600 17250 17590 17540 10080 9444 9716 9774 16000 15770 15590 15850
Cyaaide(ug/L) 47.3 5.4 33.3J 10.1 < 10.0 < 2.5 < 5.0 < 5.0 < 10.0 < 10.0R < 5.0 < 5.0
Fluoride(mg/L) < 5.00 < 5.00 < 2.50 < 2.50 < 0.20 < 0.20 < 1.00 < 2.50 < 5.00 < 5.00 < 2.50 < 2.50
Nitrogen,NO2+NO3 (mg/L-m N) < 0.250 0.052 < 0.100 < 0.010 O.OI3UJ < 0.010 < 0.010 0.02 < 0.010 0.027 0.019 0.25
Sulfate(rag/L) 223.4 264.9 255.7 282.5 0.86 < 0.500 18.83 23.42 1688 1670 1650 1666

Radiochemkals (pCi/L)
Alpha,gross < 0.3 106 < 0.1 29.4 < 0.3 < 0.3 < 0.1 68.5 < 0.3 170 10.9 137
Alpha,gross, cl.error(+/- pCi/L) 332 171 98.0 115 50.2 6.1 60.3 79.1 129 184 88.4 126
Beta,gross 250 69 184 218 < 0.3 25 143 337 < 0.3 110 73.6 342
Beta,gross, or.error(+/- pCi/L) 252 142 137 185 132 9.2 104 137 142 151 129 159
Radium226 7.1 4.3 1.2 2.1 3.7 2.4 3.1 3 2.2 4.5 2.4 1.9
Radium226, ct.error(+/- pCi/L) I.TUJ 1.1 0.7 0.9 1.2 0.9 1.0 1.3 0.8 1.0 0.9 0.9
Radium228 0.9 2.SUJ 1.0 0.7 3.3 3 1.3 4.8UJ < 0.3 3.8UJ 2.9 1.9UJ

Radium228, ct.error4+1-pCi/L) 0.9 0.7 0.6 0.8 2.1 0.7 0.7 0.8 0.8 0.7 0.7 0.6

Notes: NS = Not Sampled
UJ= Qualified,estimatednotdetected
J = Q_ified, estimatedvalue
R = Qualified,not usable
< = Analytereportedbelow detectionlimit
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Table 7-19 - Runway Area Groundwater Analytical Results for "B" and "C" Wells - General Chemicals

1st Qtr 2ridQtr 3rd Qtr 4th Qtr 4th Qtr

Sample Number M-106B M-108B M-108B M-I_B M-I_B
_kate

Date Stapled 10/08/91 02/06/92 03/2S/92 0_2
PARAMETER REPORTED

Physical Parameter_IA_b
Acidity, total(mg/L-CaCO3) NS 119 122 112 156J
Alkalinity,total(mg/L-CaCO3) NS 676 470 371 470
COD (rag/L) NS 1090 426.0 212 718
Hardness(mg/L-CaCO3) NS 5900 3540 5750 5730
TotalDissolved Solids,TDS (rag/L) NS 28000 28100 28800 29100
Spec. cond.,lab (umhos/cm) NS 36400 42400 43500 41800

Physical Parameters-Fk4d
Spec. cond.,field @25 C (umhos/cm) NS 34000 32000 33900 33900
WaterTemp(degC) NS 20.0 16.4 19.6 19:6
pH, Field (Stdunits) NS 7.00 6.60 6.65 6.65

Total Organic €srbm (ms/L)
Carbon,TOC NS 13.8 5.1 25.6 16.6

Asbestos
Asbestos, Mass (ug/L) NS 0.0 0.0 0 0
Asbestos, TotalStructures(MAS/L) NS 0.0 0.0 0 0

Anions

Chloride(mg/L) NS 15820 16190 16010 15570
Cyanide (ug/L) NS < 2.5 < 5.0 < 5.0UJ < 5.0UJ
Fluot'ide(rag/L) NS < 5.00 < 2.50 < 2.50 < 2.50UJ
Nilxogen, NO2+NO3(rag/L-asN) NS 0.013 0.012 0.033 0.023
Sulfate (rag/L) NS 1636 1634 1598 1566

Radiechemicmls(pCI/L)
Alpha,gross NS 64.8 43.4 27.1 41.5
Alpha,gross, ct.erro_(+/- pCi/L) NS 185 85.1 119 118
Beta,gross NS 36 69.8 502 389
Beta,gross, ct.elrcf (+/- pCi/L) NS 144 120 221 178
Radium226 NS 4.8 4.1 4.7 1.2

Radium226, ct.error(+/- pCi/L) NS 1.0 1.0 1.7 0.9
Radium228 NS 6.4 2.3 4.7UJ 1.3

Radium228, ct.error(+/- pCi/L) NS 0.8 0.7 0.9 2

Notes: NS = NotSampled
UJ = Qualified,estimatednotdetected
J= Qualified,estimatedvalue
R = Qualified,notusable
< = Analytereportedbelow detectionlimit
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First Quarter

Not Detected Not Qualified Qualified as Estinmtes Rejected
Unqualified Qualified Sample MinimumMaximum Sample Minimum'Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Physical Parameters-Lab
Acidity, total (mg/L-CaCO3) 0 0 1 89.7 89.7 2 39.8 202 0
Alkalinity,total (mg/L-CaCO3) 0 0 3 652 1490 0 - 0
COD (rag/L) 0 0 2 844 1508 1 1008 1008 0
Hardness (mg/L-CaCO3) 0 0 3 4500 7700 0 - 0
Total Dissolved Solids (mg/L) 0 0 3 18100 28500 0 - 0
Spec. cond., lab (unflaos/cm) 0 0 3 29300 46100 0 - 0

Physical Parameters-Field
Spec.cond., field @25 C (umhos/cm) 0 0 3 390 34000 0 - 0
Water Temp (deg C) 0 0 3 14.1 19.1 0 - 0
pH, Field (Std units) 0 0 3 6.99 7.62 0 - 0

Total Organic Carbon (rag/L)
Carbon, TOC 0 0 1 45.5 45.5 2 16.8 22.7 0

Asbestos
Asbestos, Mass (ug/L) 0 0 3 0.00123 0.691 0 - 0
Asbestos, Total Structures (MAS/L) 0 0 3 28.5 7120 0 - 0

Anions

Chloride (mg/L) 0 0 3 10080 17600 0 - 0
Cyanide (ug/L) 2 0 1 47.3 47.3 0 - 0
Fluoride (rag/L) 3 0 0 - 0 - 0
Nitrogen,NO2+NO3 (rag/L-asN) 2 1 0 - 0 - 0
Sulfate(rag/L) 0 0 3 0.86 1688 0 - 0
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Table 7-20 - Runway Area Summary of General Chemical Results for Quarterly Groundwater Samples In "B" and "C" Wells

Second Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample MinimumMaximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

PhysicalParameters-Lab
Acidity, total (mg/L-CaCO3) 0 0 4 110 291 0 - 0
Alkalinity,total (mg/L-CaCO3) 0 0 4 576 1760 0 0
COD (rag/L) 0 0 4 926 1496 0 - 0
Hardness (mg/L-CaCO3) 0 0 4 3500 7200 0 0
TotalDissolved Solids (rag/L) 0 0 4 17800 29100 0 0
Spec. cond., lab (umhos/cm) 0 0 4 25500 40000 0 - 0

Physical Parameters-Field
Spec. cond., field @25C (umhos/cm) 0 0 4 23000 39000 0 0
Water Temp (degC) 0 0 4 20 20 0 - 0
pH, Field (Std units) 0 0 4 7 7 0 0

Total Organic Carbon (mg/L)
Carbon, TOC 0 0 4 9.9 51.7 0 0

Asbestos

Asbestos, Mass (ug/L) 0 0 4 0 0 0 - 0
Asbestos, Total Structures (MAS/L) 0 0 4 0 0 0 - 0

Anions

Chloride (mg/L) 0 0 4 9444 17250 0 - 0
Cyanide (ug/L) 3 0 1 5.4 5.4 0 - 0
Fluoride (mg/L) 4 0 0 0 - 0
Nitrogen, NO2+NO3 (rag/L-asN) 1 0 3 0.013 0.052 0 - 0
Sulfate(rag/L) 1 0 3 264.9 1670 0 - 0
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Third Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample MinimumMaximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Physical Parameters-Lab
Acidity, total(mg/L-CaCO3) 0 0 4 122 231 0 - 0
Alkalinity,total(mg/L-CaCO3) 0 0 4 339 500 0 - 0
COD (rag/L) 0 0 4 426 1024 0 - 0
Hardness (mg/L-CaCO3) 0 0 4 2740 6920 0 - 0
Total Dissolved Solids (nag/L) 0 0 4 17800 29000 0 - 0
Spec. cond., lab (umhos/cm) 0 0 4 29400 42400 0 - 0

Physical Parameters-Field
Spec. cond., field @25 C (unflaos/cm) 0 0 4 22000 32000 0 0
Water Temp ((legC) 0 0 4 15.5 17.4 0 - 0
pH, Field (Std units) 0 0 4 6.6 7.45 0 0

Total Organic Carbon (rag/L)
Carbon, TOC 0 0 4 3.5 41.3 0 - 0

Asbestos

Asbestos, Mass (ug/L) 0 0 4 0 0.0346 0 - 0
Asbestos, Total Structures (MAS/L) 0 0 4 0 522 0 - 0

Anions

Chloride (mg/L) 0 0 4 9716 17590 0 - 0
Cyanide (ug/L) 3 0 0 1 33.3 33.3 0
Fluoride (mg/L) 4 0 0 - 0 - 0
Nitrogen, NO2+NO3 (nag/L-asN) 2 0 2 0.012 0.019 0 - 0
Sulfate (rag/L) 0 0 4 18.83 1650 0 - 0
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Fourth Quarter

Not Detected Not Qualified Qualified as Estimates Rejected
Unqualified Qualified Sample Minimum Maximum Sample Minimum Maximum Sample

Sample Sample Count Value Value Count Value Value Count
Count Count

Physical Parameters-Lab
Acidity, total (mg/L-CaCO3) 0 0 4 112 236 1 156 156 0
Alkalinity, total(mg/L-CaCO3) 0 0 5 279 500 0 0
COD (rag/L) 0 0 5 212 1830 0 0
Hardness (mg/L-CaCO3) 0 0 5 3300 7300 0 0

Total Dissolved Solids (rag/L) 0 0 5 1040 30400 0 0
Spec. cond., lab (umhos/cm) 0 0 5 30500 44300 0 0

Physical Parameters-Field
Spec. cond., field @25C (umhos/cm) 0 0 5 22000 39500 0 0
WaterTemp (degC) 0 0 5 17 19.8 0 0
pH, Field (Std units) 0 0 5 6.33 6.93 0 0

Total Organic Carbon (mg/L)
Carbon, TOC 0 1 4 9.4 56.9 0 - 0

Asbestos
Asbestos, Mass (ug/L) 0 0 5 0 0.101 0 - 0
Asbestos, Total Structures (MAS/L) 0 0 5 0 2490 0 - 0

Anions

Chloride (mg/L) 0 0 5 9774 17540 0 - 0
Cyanide (ug/L) 2 2 1 10.1 10.1 0 - 0

Fluoride (rag/L) 4 1 0 0 - 0
Nitrogen, NO2+NO3 (rag/L-as N) 1 0 4 0.02 0.25 0 0

Sulfate (rag/L) 0 0 5 23.42 1666 0 - 0
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Table 7-21 Statistical Analysis of Meta_ _esults from Runway Area Soil Samples (

Average Standard Statistical 95%/95% Statistical Tolerance Interval

Deviation Tolerance Lower Limit (mg/kg) Upper Limit (mg/kg)
Factor

Aluminum 4396.11 1788.80 2.83 0.00 9458.42
Antimony 1.25 0.37 2.83 0.19 2.31
Arsenic 3.99 3.93 2.83 0.00 15.13
Barium 37.96 22.59 2.83 0.00 101.88
Beryllium 0.41 0.39 2.83 0.00 1.51
Cadmium 0.37 0.57 2.83 0.00 1.97
Chromium 30.37 12.40 2.83 0.00 65.45
Cobalt 7.31 10.65 2.83 0.00 37.45
Copper 8.17 4.09 2.83 0.00 19.74
Lead 8.49 8.24 2.83 0.00 31.80

Mercury 0.04 0.02 2.83 0.00 0.09
Nickel 28.29 13.13 2.83 0.00 65.46
Selenium 0.30 0.34 2.83 0.00 1.26
Silver 0.45 0.28 2.83 0.00 1.24
Thallium 0.11 0.04 2.83 0.00 0.21
Vanadium 17.68 4.65 2.83 4.53 30.84
Zinc 21.14 7.28 2.83 0.53 41.76

Tolerance Interval = Average + (Standard Deviation * Statistical Tolerance Factore) (Taylor, 1990)
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Table 7-22 Statistical Analysis of Me_ Results from Runway Area "A" Wells (

First Qua,ter

Average Standard Statistical 95%/95% Statistical Tolerance Interval

Deviation Tolerance LowerLimit (/_,/L) Upper Limit (_g/L)
Factor

Aluminum 558.53 1389.82 4.41 0.00 6687.63

Antimony 12.55 0.00 4.41 12.55 12.55
Arsenic 8.06 3.51 4.41 0.00 23.54
Barium 31.20 29.90 4.41 0.00 163.08

Beryllium 0.65 0.00 4.41 0.65 0.65
Cadmium 1.50 0.00 4.41 1.50 1.50
Chromium 4.46 4.25 4.41 0.00 23.21
Cobalt 3.05 0.00 4.41 3.05 3.05

Copper 16.49 7.68 4.41 0.00 50.37
Lead 1.87 2.31 4.41 0.00 12.04
Mercury 0.10 0.00 4.41 0.10 0.10
Nickel 7.97 3.63 4.41 0.00 23.97
Selenium 1.05 0.00 4.41 1.05 1.05
Silver 2.45 0.00 4.41 2.45 2.45
Thallium 1.35 0.00 4.41 1.35 1.35
Vanadium 14.99 17.84 4.41 0.00 93.67
Zinc 4.10 3.52 4.41 0.00 19.64

Tolerance Interval = Average + (Standard Deviation * Statistical ToleranceFactor) (Taylor, 1990)
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Table 7-22 Statistical Analysis of Me_,s Results fromRunway Area "A" Wells

Second Quarter

Average Standard Statistical 95%/95% Statistical Tolerance Interval
Deviation Tolerance LowerLimit (pg/L) Upper Limit (_g/L)

Factor

Aluminum 65.61 119.24 3.73 0.00 510.39

Antimony 12.55 0.00 3.73 12.55 12.55
Arsenic 9.18 4.53 3.73 0.00 26.09
Barium 32.84 25.20 3.73 0.00 126.83

Beryllium 0.65 0.00 3.73 0.65 0.65
Cadmium 1.50 0.00 3.73 1.50 1.50
Chromium 2.85 0.00 3.73 2.85 2.85
Cobalt 3.05 0.00 3.73 3.05 3.05

Copper 14.59 6.73 3.73 0.00 39.68
Lead 1.30 0.90 3.73 0.00 4.66

Mercury 0.12 0.07 3.73 0.00 0.37
Nickel 6.60 0.00 3.73 6.60 6.60
Selenium 1.05 0.00 3.73 1.05 1.05
Silver 2.45 0.00 3.73 2.45 2.45
Thallium 1.35 0.00 3.73 1.35 1.35
Vanadium 11.42 12.04 3.73 0.00 56.31
Zinc 9.70 3.69 3.73 0.00 23.45

Tolerance Interval = Average + (StandardDeviation * Statistical Tolerance Factor) (Taylor, 1990)
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Table 7-22 Statistical Analysis of Me_ Results from Runway Area "A" Wells

Third Quarter

Average Standard Statistical 95%/95% Statistical Tolerance Interval
Deviation Tolerance Lower Limit (ttg/L) Upper Limit (ttg/L)

Factor

Aluminum 71.24 112.29 3.38 0.00 450.77

Antimony 20.77 6.71 3.38 0.00 43.45
Arsenic 5.94 2.77 3.38 0.00 15.29
Barium 32.40 28.57 3.38 0.00 128.96

Beryllium 1.25 0.00 3.38 1.25 1.25
Cadmium 1.95 0.00 3.38 1.95 1.95
Chromium 3.44 0.95 3.38 0.23 6.65
Cobalt 8.60 0.00 3.38 8.60 8.60

Copper 6.03 3.84 3.38 0.00 19.00
Lead 1.85 2.20 3.38 0.00 9.27

Mercury 0.10 0.00 3.38 0.10 0.10
Nickel 6.60 0.00 3.38 6.60 6.60
Selenium 1.00 0.00 3.38 1.00 1.00
Silver 2.89 1.10 3.38 0.00 6.61
Thallium 0.85 0.00 3.38 0.85 0.85
Vanadium 10.05 9.10 3.38 0.00 40.81
Zinc 5.69 3.36 3.38 0.00 17.04

Tolerance Interval= Average + (Standard Deviation * Statistical Tolerance Factor) (Taylor, 1990)
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Table 7-22 Statistical Analysis of Me_ Results from Runway Area "A" Wells

Fourth Quarter

Average Standard Statistical 95%/95% Statistical Tolerance Interval

Deviation Tolerance Lower Limit (lxg/L) Upper Limit (_tg/L)
Factor

Aluminum 426.71 735.37 3.73 0.00 3169.62
Antimony 18.75 0.00 3.73 18.75 18.75
Arsenic 8.81 5.87 3.73 0.00 30.70
Barium 18.37 14.35 3.73 0.00 71.89

Beryllium 1.25 0.00 3.73 1.25 1.25
Cadmium 1.95 0.00 3.73 1.95 1.95
Chromium 4.85 3.39 3.73 0.00 17.50
Cobalt 8.60 0.00 3.73 8.60 8.60

Copper 4.63 6.51 3.73 0.00 28.91
Lead 0.92 0.15 3.73 0.35 1.50

Mercury 0.10 0.00 3.73 0.10 0.10
Nickel 10.52 11.77 3.73 0.00 54.41
Selenium 1.44 1.33 3.73 0.00 6.42
Silver 2.40 0.00 3.73 2.40 2.40
Thallium 0.85 0.00 3.73 0.85 0.85
Vanadium 13.46 10.00 3.73 0.00 50.77
Zinc 4.80 2.44 3.73 0.00 13.89

Tolerance Interval = Average + (Standard Deviation * Statistical Tolerance Factor) (Taylor, 1990)
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Table 7-23 Statistical Analysis of Metals ults from Runway Area "B" and "C" Wells

First Quarter

Average Standard Statistical 95%/95% Statistical Tolerance Interval

Deviation Tolerance Lower Limit (_g/L) Upper Limit (_g/L)
Factor

Aluminum 21.07 9.64 9.92 0.00 116.71

Antimony 50.20 65.21 9.92 0.00 697.10
Arsenic 6.13 6.48 9.92 0.00 70.44
Barium 81.37 35.60 9.92 0.00 434.47

Beryllium 0.65 0.00 9.92 0.65 0.65
Cadmium 1.50 0.00 9.92 1.50 1.50
Chromium 2.85 0.00 9.92 2.85 2.85
Cobalt 4.90 3.20 9.92 0.00 36.69

Copper 7.18 9.64 9.92 0.00 102.86
Lead 3.67 2.31 9.92 0.00 26.58

Mercury 0.10 0.00 9.92 0.10 0.10
Nickel 6.60 0.00 9.92 6.60 6.60

Selenium 7.00 3.03 9.92 0.00 37.07
Silver 5.28 2.49 9.92 0.00 29.95
Thallium 9.00 3.90 9.92 0.00 47.66

Vanadium 8.40 10.91 9.92 0.00 116.65
Zinc 38.67 35.47 9.92 0.00 390.57

ToleranceInterval = Average :t:(StandardDeviation* StatisticalToleranceFactor) (Taylor, 1990)
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Table 7-23 Statistical Analysis of Metals R_multsfrom Runway Area "B" and "C" Wells

Second Quarter

Average Standard Statistical 95%/95% Statistical Tolerance Interval

Deviation Tolerance Lower Limit (_g/L) Upper Limit (_g/L)
Factor

Aluminum 36.65 16.08 6.37 0.00 139.05

Antimony 97.26 56.48 6.37 0.00 457.01
Arsenic 3.08 3.55 6.37 0.00 25.69
Barium 74.10 40.76 6.37 0.00 333.76

Beryllium 0.65 0.00 6.37 0.65 0.65
Cadmium 1.50 0.00 6.37 1.50 1.50
Chromium 2.85 0.00 6.37 2.85 2.85

Cobalt 5.65 3.40 6.37 0.00 27.30

Copper 17.90 11.44 6.37 0.00 90.78
Lead 4.00 2.00 6.37 0.00 16.74

Mercury 0.10 0.00 6.37 0.10 0.10
Nickel 14.08 9.01 6.37 0.00 71.45
Selenium 5.25 0.00 6.37 5.25 5.25
Silver 4.90 2.86 6.37 0.00 23.15

Thallium 6.75 0.00 6.37 6.75 6.75
Vanadium 26.58 48.95 6.37 0.00 338.39
Zinc 29.95 50.93 6.37 0.00 354.40

ToleranceInterval= Average :1:(StandardDeviation* StatisticalToleranceFactor)(Taylor, 1990)
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Table 7-23 Statistical Analysis of Metals ults from Runway Area "B" and "C" Wells

Third Quarter

Average Standard Statistical 95%/95% Statistical Tolerance Interval

Deviation Tolerance Lower Limit (_g/L) Upper Limit (_g/L)
Factor

Aluminum 57.31 26.28 6.37 0.00 224.70

Antimony 18.75 0.00 6.37 18.75 18.75
Arsenic 4.76 4.05 6.37 0.00 30.59
Barium 77.18 24.77 6.37 0.00 234.95

Beryllium 1.25 0.00 6.37 1.25 1.25
Cadmium 1.95 0.00 6.37 1.95 1.95
Chromium 3.15 0.00 6.37 3.15 3.15
Cobalt 8.60 0.00 6.37 8.60 8.60

Copper 1.90 0.00 6.37 1.90 1.90
Lead 2.14 1.30 6.37 0.00 10.44

Mercury 0.10 0.00 6.37 0.10 0.10
Nickel 13.73 8.53 6.37 0.00 68.05

Selenium 5.00 0.00 6.37 5.00 5.00
Silver 3.35 1.90 6.37 0.00 15.45
Thallium 5.31 2.13 6.37 0.00 18.85

Vanadium 3.00 0.00 6.37 3.00 3.00
Zinc 56.23 64.34 6.37 0.00 466.08

Tolerance Interval = Average + (Standard Deviation * Statistical Tolerance Factor) (Taylor, 1990)
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FourthQuarter

Average Standard Statistical 95%/95% Statistical Tolerance Interval

Deviation Tolerance Lower Limit (_g/L) Upper Limit (_tg/L)
Factor

Aluminum 29.70 20.91 6.37 0.00 162.88
Antimony 60.05 73.10 6.37 0.00 525.68
Arsenic 5.59 2.83 6.37 0.00 23.59
Barium 75.88 35.47 6.37 0.00 301.84
Beryllium 1.25 0.00 6.37 1.25 1.25
Cadmium 1.95 0.00 6.37 1.95 1.95
Chromium 3.15 0.00 6.37 3.15 3.15
Cobalt 8.60 0.00 6,37 8.60 8.60
Copper 12.00 10.67 6.37 0.00 79.99
Lead 2.70 1.39 6,37 0.00 11.57

Mercury 0.10 0.00 6,37 0.10 0.10
Nickel 10.20 5.06 6.37 0.00 42.42
Selenium 5.20 3.19 6.37 0.00 25.54
Silver 3.18 1.74 6.37 0.00 14.29
Thallium 4.08 0.38 6.37 1.66 6.50
Vanadium 5.16 4.83 6.37 0.00 35.93
Zinc 22.24 44.59 6.37 0.00 306.26

Tolerance Interval= Average± (StandardDeviation* StatisticalToleranceFactor) (Taylor, 1990)

Page 4 of Table 7-23



8.0 SITE 1 - 1943-1956 DISPOSAL AREA

8.1 SITE DESCRIPTION AND BACKGROUND

The 1943-1956 Disposal Area (Site 1) was a landfill that operated from1943 until 1956. During its years

of operation, Site 1 was the base's main site for waste disposal, and the site reportedly received all waste generated at

NAS Alameda except liquid waste, which was discharged directly to the seaplane lagoon (E&E, 1983). The site is

located in the extreme northwestern corner of NAS Alameda (Figure 8-1).

Canonie reported Site 1 to be approximately 120acres (Canonie, 1990d). Based on the aerial photographs

obtained from Pacific Aerial Surveys, the portion of Site 1where material was buried may be as small as 12 acres.

The photographicevidence also suggests that approximately 15 acres were used for the storage of construction and

military materials.

The exact quantity of waste disposed of at this site is not known. E&E estimated that 15,000 to 200,000

tons of solid wastes had been disposed of at thesite (Canonie, 1990d). According to Canonie, waste known to have

been buried at the site includes old aircraft engines, cooked garbage from ships in port, cables, scrap metal, waste oil,

waste paint, waste solvents, cleaning compounds, medical wastes, construction debris, dredge spoils, and low-level

radiological material (Canonie, 1990d).

8.1.1 Fill History

Historicmaps,nauticalcharts,andaerialphotographsindicatethattheareathatis nowSite1 wascovered

by thewatersof SanFranciscoBayuntilthe early1940s.

An 1859U.S.CoastandGeodeticSurveyChartof SanFranciscoBayshowswhatis nowSite 1 to be

completelycoveredby theSanFranciscoBay(USCGS,1859). By 1884abreakwaterprotectingtheshipping

channelto the northanda railroadpierwereconstructedalongwhatis nowthenorthernedgeof NASAlameda.

Docksattheendof therailroadpieroccupytheareadirectlybeyondwhatis nowthenotahwesterncomerof Site1.

(USCGS,1884). Withthe exceptionof fillingalongthe railroadpier,U.S. GeologicSurveyandU.S. Coastand

GeodeticSurveymapsfrom1899,1903,and 1915showbasicallythesameconfigurationas the 1884map(USGS

1899,1915;USCGS,1903). Accordingto the USCGS1903map, landhadbeen filledto approximatelyhalfof the

railroadpierlengthbefore1903. The1915mapshowsthe narrowstripof landextendingthe entirelengthof the

railroadpierhadbeencompleted.

A 1930U.S. Coast and Geodetic Survey Chart shows that the narrow stripof landalong the railroad spur

had been widened and a small airport and yacht club were built on fill (USCGS, 1930). The aiq_ortand yacht club
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were locatedon what is now theborderbetween Sites 1and 2 and the RunwayArea. An oblique aerial photograph

_€ fromNovember 18, 1930, a 1937 U.S. Coast and Geodetic Survey chart, and an oblique aerial photographfrom

February 25, 1938 show no significantchanges on the site from the 1930 USCGS map (Pacific Aerial Surveys

1930;USCGS, 1937; Pacific Aerial Surveys, 1938).

The 1942 US Coast andGeodetic Surveynautical charttided "San Francisco Bay, Candlestick Point to

Angel Island" shows, with the exception of therailroad spuralong the northernedge, the areanow occupied by Site

1 coveredby 2 to 20 feet of water (USCGS, 1942). Consequently,hydraulic filing must have occurredbetween the

time the 1942 chartwas surveyedand the end of 1943.

8.1.2 Disposal History

Disposal activities reportedlybegan at the site in 1943. The disposal method at the site consisted of

digging trenches in the hydraulic fill to the watertable, filling thetrencheswith waste, and compacting the material

with a bulldozer. Cover materialwas applied to the compacted wastes on an irregularbasis. Combustion of waste

drumsoccurred often during bulldozingoperations, suggesting that flammablematerial were disposed of in thisarea

(E&E, 1983).

_' An aerial photograph from March 24, 1947, shows that disposal activities were underway in the northern

one-third of the site (Pacific Aerial Surveys, 1947). The soutlmm two-thirds of the site appears to be freshly filled in

the 1947 photograph and no disposal activities are evident.

In Figure8-2 the disposal activities suggestedby the 1947photographare superimposedon a currentsite

map of Site 1. The disposal activities appear to be concentratedin the five "cells" of approximately 300 feet by 300

feet and surroundedby access roads. Trenchand fill techniqueswere used within the "cells." However, the northern

edge of the site (near the breakwater for the shipping channel to thenorth) appears to have been usedfor materials

and vehicle storage (Pacific Aerial Surveys, 1947).

The disposal activities indicated in the 1949 photograph are shown on Figure 8-3. The disposal techniques

appear to be the same as described above for the 1947 photograph. A sixth "cell" located to the south of the

previous five cells was in service for waste disposal (Pacific Aerial Surveys, 1949).

In the early 1950s, the Navy Public Works Departmentemployed open burning as the primary disposal

method. This practice was continued until 1954. A burning pit was located adjacent to the northern end of what is

now Runway 13-31 in the extremenorthwestern corner of Site 1 (Figure 8-4). Materials received fordisposal during

_' this time were burnedduring thenight and the burnt residuewas disposed into San Francisco Bay during theday

(E&E, 1983). Aerial photographs from August 14, 1953 and May 3, 1957, show thatthe 400-foot-long shoreline
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neartheburningareawas extendedapproximately130feet westwardinto San FranciscoBay between these dates

(PacificAerial Surveys, 1953and 1957). Logs of boringsdrilledfor theSWAT programwithinthis areaindicate

thatthe shorelinewas extendedwithburnedandunburnedrefusewith a thincoveringof clean sand.

In 1952, theconstructionof Runway13-31 and the extension of Runway7-25 necessitatedcovering the

northernportion of Site 1. Spoils stockpiled during the dredging operationsof the late 1940swere used as fill for

the 1952runwaydevelopment (E&E, 1983). By 1956 the entireDisposal Areawas covered with fill and disposal

activitieswere moved to the West Beach Landfill located immediately to the south.

In the mid-1950s, the westernedge of Site 1 was developed as the West Beach FleetRecreationArea.

Activitiesin this areaincluded a skeet and targetrange,baseball diamond,picnic area,and recreationbuilding.

8.2 CURRENT USE

Most of Site 1 has been paved andhas becomepart of the stiU-activeRunways 13-31 and7-25. Other

current uses of Site 1 include military storage and communication, and elements of the West Beach Fleet Recreation

Area (a skeetrange,a targetrange, and a picnicarea). Sitepersonnel frequentlyuse the PerimeterRoad,which

traversesthe perimeterof Site 1, as a runningpath.

8.3 PREVIOUS INVESTIGATIONS

Wahler Associatescompleted an investigationof Site 1 in late 1984 underthe NACIPprogram.Duringthe

1984 investigation,Wabler Associates installedfive groundwatermonitoringwells and collected one soil andone

groundwatersample fromeach monitoringwell. Accordingto theWahlerAssociatesreporLthe monitoringwells

were installedwithin the hydraulicfill along the westernedge of Site 1 (Figure8-5) (Wahler,1985). Each soil and

groundwatersamplewasanalyzed forpurgeablehydrocarbons,SVOC, CAM-17 metals (Sb, As, Ba, Be, Cd, Cr,Co,

Cu, Pb, Hg, Mo, Ni, Se, Ag, TL V, Zn), and radiation(gross alphaand grossbeta) (WahlerAssociates, 1985). The

resultsof the chemicalanalysesreportedby WahlerAssociatesare includedin Table8-1 for soil samplesandTable

8-2 forgroundwatersamples.

Wabler Associates(1985) presentedthe following conclusionsand recommendations:

• Elevatedconcentrationsof heavy metals (copper,lead, and zinc) andorganiccompounds

were found in soils near the westernboundary of Site 1.
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• The metalsdo not appearto be moving into groundwater,althoughelevated

concentrationsof organiccompounds,includingchlorinatedsolventsnot seen in the soil
samples,werefoundin thegroundwater.

• Thematerialfoundin the soil and groundwaterdo notappearto pose an immediatethreat

to humanhealth or safety.

• The installationof a more thoroughgroundwatermonitoringnetworkis recommendedto

furthercharacterizethe contaminationfoundat thesite.

Canonie collected 69 surfacesoil samplesat Site 1 as partof the SWAT investigation. The samples were

analyzedforSVOC, pesticides/PCBs,metals,and radionuclides. Whenthisreportwasbeing prepared,QA/QCdata

were notavailablefor the samplescollected by Canonie;therefore, the datacouldnotbe qualified. The Canoniedata

will be presentedin the Phases1 and2A reportafterqualification.

8.4 SWAT INVESTIGATION

TheSWATinvestigationperformedatSite1 focussedonsurfaceand subsurfacesofts andgroundwater.The

fieldworkfortheSWAT investigationwascompletedintwophases.Canouieperformedthefirstphase.ThePRC

teamperformedthesecondphase.

Duringthe firstphase,Canonie collected69 surfacesoil samplesforchemicalanaJysis,discussedabove.

The sampleswe,recollectedfroma gridwith nodes approximately200 feet apart.The gridwas adjustedto account

for runwaysand ocherfeatureswheresoft couldnot he accessed. Canoniealso drilledtwo exploratorysoil borings on

the northernborderof Site 1. Soil sampleswere collected fromthe soil boringsfor geoteclmicalanalysis. Chemical

analyseswere notperformedon the soil samples fromthe exploratoryborings.

The secondphaseconsistedof installing25 groundwatermonitoringwells (20 in thefirstwater-bearing

zone andfive in thesecondwater-bearingzone), collecting soil samples for chemical and geotechnicalanalyses

duringdrilling,collectingfourquarterlygroundwatersamples from eachwell forchemicalanalyses, conducting

surfacegeophysics,slug testingat eachgroundwatermonitoringwell, andperforminga tidal influencestudyin the

groundwatermonitoringwells. Fourteenof thegroundwaterwells were screenedto straddlethe watertableof the

firstwater-bearingzone ("A" wells); six of the wells were screenedin the lowermostportionof the firstwater-

bearing zone ("E _ wells); two wells were screened in the uppermost pat1 of the second water-bearing zoue ("B"

wells); and threewells were screenedin the lowermostportionof the secondwater-bearingzone ("C_wells).
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8.4.1 Site Geology/Hydrogeoiogy

Figures 2-3 and2-4 area seriesof geologic cross sections acrossSites 1, 2, and the RunwayArea. The

upper20 to 30 feet of materialis artificialfill consistingof silty sands andclays. In the westernportionof Site 1

refusehas been buriedin the fill. In these locations,the fill containsgravel,concrete rubble,asphalticmaterial

glass shards,and municipalandindustrialwastes. Aerialphotographicevidenceand traceshell andclay fragments

found throughoutthe fill indicatethatthe hydraulicfill was derivedfromnearbydredgingactivities.

The Holocene Bay MudUnit is foundbelow the fill. Inthe westernportionof Site 1, the Holocene Bay

Mud Unit is 20 to 50 feet thickand consists of predominantlysilt and clay with sand lenses and layers. The

Holocene Bay Mud Unit along theeasternedge of thesite consists of 10 to 30 feet of silty and/or clayey sand

containingsome clay lenses. The clayey portionof theHolocene Bay MudUnit is not foundalong the easternedge

of Site I at well clusterM-007.

The late Pleistocene/Holocenealluvial/eoliandeposits arefound beneath the HoloceneBay MudUnit. The

late Pleistocene/Holoceneeolian deposits consist of clean sandthat is 25 to 50 feet thick,with a 4- to 5-footclayey

sand layer at the top. The latePleistocene/Holocene alluvial deposits consist of free-grained material, silts and clays

interbeddedwith sandlenses. Stratigraphically,thecontactbetweenthe two units is difficult to determinein

locationswheresandyportionsof the Holocene Bay Mud Unit lie directlyoverthealluvial deposits.

Late Pleistoceneesmarinedeposits (equivalentto the San Antonioformation)arefound below the late

Pleistocene/Holocenealluvial/eoliandeposits. The upperportionof the late Pleistoceneesmarinedepositsconsistof

clays. The boringsfor this studywere terminatedin clay of the late Pleistoceneesmarinedeposits.

Geotechnicalsampleresultsaresummarizedin Table8-3. Undisturbedgeotechnicalsampleswerecollected

in brasssleeves fromthe fill in the firstwater-bearingzone, the Holocene Bay Mud Unit, the late

Pleistocene/Holocenealluvial/eoliandeposits in the secondwater-bearingzone, and the late Pleistoceneestuarine

deposits (San Antonioformation).Selected geotechnicalsampleswereanalyzed. Theresultsgenerallycorroborate

field descriptionsof softsat Site 1. The verticalhydraulicconductivityof the clayey zones in the HoloceneBay Mud

Unitranges from2.53E-08 cm/sec to 3.16E-08 cm/sec. The clayey zone in the late Pleistoceneestuarinedeposits

have a verticalhydraulicconductivityranging from3.13E-09 cm/sec to 4.64E-09 cm/sec. The clayey portionsof the

HoloceneBay MudUnitandthelate Pleistoceneestuarinedepositsareconsideredaquitardsbecauseof theirextremely

low hydraulicconductivitiesandtheirlarge arealextent. The hydraulicconductivitiesof the water-bearingzones were

estimatedusing in situ permeabilitytests.

_t_ Overmost of Site 1, groundwateris found in two distinctzones. The firstwater-be2amgzone is unconfined
and occursabove theHolocene Bay Mud Unit. The secondwater-bearingzone occursbetween thelate Pleistocene
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estuarinedeposits and the HoloceneBay MudUnit (Figure 2-7). The clayey portionof the HoloceneBay Mud Unit

is not found along the eastern edge of Site 1(M-007 cluster for example). Thehydraulic separation between the two

water-bearing zones may be incomplete in areas wherethe clayey portion of the Holocene Bay Mud Unit is not

found. As described earlier, aerial photographand boring log evidence indicate thatdisposal activities were

concentrated in the western portion of Site 1, where the clayey portion of the Holocene Bay Mud Unit is present in

the subsurfaceand was encounteredduring drilling. The eastern extent of theclayey portionof the HoloceneBay

Mud Unit is unknown at this time.

In situpermeabilitytests were conductedin the wells at Site 1. The horizontalhydraulicconductivityof

thefirstwater-bearingzone, as determinedby therising-headslug test methodforunconfinedaquifersof Bonwer and

Rice, rangesfrom5.48E-04 cm/sec to 1.86E-03cm/sec (BouwerandRice, 1976;Bouwer, 1989). The horizontal

hydraulicconductivityof the secondwater-bearingzone, asdeterminedby therising-headslug testmethodof Cooper

et al. forconfinedaquifers ranges from7.9E-04 cm/sec to 1.2E-03 cm/sec (Cooper et al., 1967). The in situ

permeability testdata are presented in AppendixG.

Groundwaterin the vicinity of the site is influenced by fluctuations in the tides. Groundwater elevation data

are includedin AppendixJ. Figure 2-11 shows the averagegroundwaterelevationsfor the firstwater-bearingzone as

computedby the f'flteringmethod describedin Section 2.4. Groundwaterflow directionsand gradientscanbe

estimatedfromthese figures;theflow directionin the fu-stwater-bearingzone appearsto be outwardfromthe area

aroundwell M-109A in theRunway Area to the north,south, and west, withan estimatedgradientof 0.0006

feet/foo_nearthe easternboundaryof Site 1 and the RunwayArea. The relativelylow gradientsuggests that very

low groundwatervelocitiesare likely and,hence, groundwaterdischargeratesfromthis zone axelikely to be low.

Figure2-12 presentsthe estimatedwaterlevel contours in the secondwater-bearingzone for the average

groundwaterelevations generatedby thefilteringmethoddescribedin Section2.4. Groundwaterflow directionsand

gradientscanbe estimatedfrom these figures;the flow directionin the secondwater-bearingzone appearsto flow

outward fromthe areaaroundthe wells in the Runway Area(vicinity of wells M-103-B, M-105-B, andM-108-B), to

the north,south, and west, towardSites 1 and 2, with a gradientof 0.001 feet/foot. The relatively low gradient

suggests very low groundwatervelocitiesare likely and, hence,groundwaterdischargerates from thiszone arelikely

to be low.

Thefluctuationsinthewaterlevelsmeasuredinthesecondwater-bearingzone weremoreuniforminrange

than those measuredin the fkst water-bearingzone. The water levels in all monitoredwells in the secondwater-

bearingzone locatedalong the westernseawallfluctuatedfrom1 to 2 feet duringthe daily tidalcycle. The second

watex-_g zone is semi-confined,and thereforethe waterlevel response in the semi-confined"B" and"C"wells is

causedby pressurechanges,fromtidalrise and fall, appliedto the semi-confinedzone. Thisoccursbecausethesemi-

confmed secondwater-beatingzone experienceshydrauficpressurechangesratherthantheslower infdwation/drain
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processobservedinthefirstwater-bearingzonewells.Theseresponsesalsoimplyahydrauliccommunication

betweenthebayandthesecondwater-bearingzone,ahydrauliccommunicationthatmayhavebeenenhancedbythe

periodicdredgingintheestuaryandthechannelorturningbasin,locatedonthesouthernsideoftheairstation.

8.4.2 Analytical Results - Soil Samples from Fill

Fortysoft sampleswerecollected from thefill. Fourteenof the sampleswere collected from thesurface.

Twenty-six of the40 sampleswere collected fromdepths rangingfrom 2 feet to 22 feet below groundsurface. Soil

samples from the fill were analyzedfor VOC, SVOC,pesticides/PCBs,TRPH,O&G,metals, asbestos,

radionuclides,and variousphysicalparameters.The surfacesampleswere notanalyzedforVOC. Organic

compoundsand metals detectedin soil samplesfromfill arelisted in Tables8-4 and 8-6, respectively. Analytical

results for organic compoundsand metalsaresummarizedin Tables8-5 and 8-7, respectively. The summarytables

list thenumberof detected,non-detected,rejected,and qualifiedresultsfor eachanalytelisted inTables 8-4 and 8-6.

LaboratoryQA/QCdataaresummarizedin theQCSR.

8.4.2.1 Volatile Organic Compounds. Two VOC were detected in the soil samples collected

fromthefill. Theseareacetoneandcarbondisulfide(Table8-4).VOCresultsaresummarizedinTable8-5.

Acewne was detected in 11 samples. Thereis no apparentpatternto thedistributionof acetonedetected in thesoil

samples. Carbondisulfide was detected in one soil sample0VI-001A-013)ata concentrationof 11 _g/kg.

8.4.2.2 SemivolatlleOrganicCompounds.TwentySVOCweredetectedin the soil samples

collected fromthefill (Table 8-4). Fourof shecompounds arephthalatesand 15of the compoundsarePAH (Table

8-5).

Bis(2-ethylhexyl)phthalatewasdetectedin 19of thesoilsamples,fourof whichwerequalifiedasestimates.

Thehighestconcentrationofbis(2-etlaylhexyl)phthalatewasdetectedin the soil samplecollectedat thedepthof 13

feetfromwellM-001Awitha concentrationof 9,600_tg/kg(estimated).Di-n-butylphthalatewasdetectedin six

samplesat concentrationsrangingfrom440I_g/kgto 13,000_tg/kg.Oneof thedi-n-butylphthalatedetectionswas

qualifiedasan estimate.Di-n-octylphthalate,diethylphthalate,andbutylbenzylphthalateweredetectedin onesample

eachatconcentrationsof420 [tg/kg,410 _tg/kg(estimated),and9,500_tg/kg,respectively(Table8-4).

Fifteen PAHcompoundswere detectedin soft samplesat Site 1 (Table8-4). The concentrationsof PAH

(acenaphtbene,antlracene,benzo(a)anthracene,ben_a)pymae, benzo(b)flnoranthene,benzo(k)flnoranthene,

benz_g,h,i)perylene,chrysene,dibenzo(a,h)anthracene,fluoranthene,indeno(1,2,3-cd)pyrene,2-methylnaphthalene,

naphthalene,phenanthrene,and pyrene)aresummarizedin Table8-5. The highestconcentrationsof PAI-[were

detectedin the surfacesoil samplefrommonitoringwell M-028A.
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8.4.2.3 Pesticides/PCBs. Six pesticides were detected in soil samples from the fill (Table 84)° The

rangeof concentrationsof 4,4'-DDD, 4,4'-DDE,4,4'-DDT, dieldrin,alpha-chlordane,and gamma-chlordaneare
summarizedm Table8-5. The highestconcentrationsof each pesticidewere detected in theshallowsoil samples

fromwells M-029A andM-029E.

One PCB was detectedin soil samplesfrom the fill. The PCB Aroclor-1260was detectedin 16samples,

six of whichwere qualifiedas estimates(Table8-4). The concentrationsof Aroclor-1260rangedfrom59 _tg/kg

(estimated)to 750 pgikg (Table8-5). The PCBwas only detectedin shallow soil samples(less than3 fee0 without

an apparentpatternto thearealdistribution.

8.4.2.4 Total Recoverable Petroleum Hydrocarbons. Fourteen soil samples and two duplicate

sampleswereanalyzedforTRPH(Table8-4). The sampleswere collectedfrom the surfaceat eachboringlocation.

The concentrationin the 16 samples ranged from68.7 mg/kg to 4,480 mg/kg(Table8-5).There is no apparent

patternto theareal distributionof detectedTRPH.

8.4.2.5 Oil and Grease. Fourteen soil samples and two duplicate samples were analyzed for oil and

grease(Table8-4). The sampleswere collectedfromthe surfaceat eachboringlocation. The concenWationsin the

samplesrangedfrom146 mg/kg to 9,750 mg/kg (Table8-5). As with TRPH,there is no apparentpatternto the

arealdislributionof detectedoil andpease.

8.4.2.6 Metals. Results frommetals analyses arecompared to the upperlimit of the 95 percentJ95

percentstatisticaltoleranceintervalof backgroundconcentrationsmeasuredin theupgradientRunwayAreasamples.

The 95 percent/95statisticaltoleranceintervalis therangewithinwhich the measuredconcentrationof 95 percentof

the samples is expected to fall95 percentof the time. Samples thathave a concentrationgreaterthanthe upperlimit

of the 95 percentD5percentstatisticaltoleranceintervalmay exceed backgroundconditions. A summaryof this

comparisonis presentedinTable 8-7. The numberof qualifieddetections,non-qualifieddetections,andnon-detected

values are listedalong withthe minimumand maximumvalues reportedand the numberof sampleswith

concentrationsexceeding background.The highestconcentralionof metalswas consistentlyfound in well boringsat

the M-001andM-029 clusters.

8.4.2.7 Asbestos. Asbestos was identified in two samples (M-001E-005 and M-028E-006) at a

concentrationof 6 percentand trace asbestoswas identifw.din two samples(M-029A-004 andM-029E-002). The

resultsarepresentedin AppendixD.
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8.4.2.8 Radionuclides. Nineteen surface (depth 0.0 to 0.5 foot) soil samples were collected at Site 1.

A discussionof theradionuclidedatais presentedin AppendixK. Therange of radionuclide valuesis:

Grossalpha 0.6 + 0.5 to 5.5+ 1.2 pCi/g

Grossbeta < 0.3 + 0.6 to 5.1+ 0.8 pCi/g

Radium226 < 0.1 + 0.1 to 4.0 + 0.6 pCi/g

Radium228 < 0.3 _+0.4 to < 0.3 + 0.5 pCi/g

Twentysubsurfacesoil sampleswerecollectedfrom 12wellsat depthsof 1.0 to 22.0feet. Allof these

sampleswereof f'dl. Therangeof radionuclidevaluesis:

Grossalpha 0.5 + 0.5 to 7.0+ 1.9 pCi/g

Grossbeta < 0.3 + 0.5 to 4.6 + 5.7 pCi/g

Radium226 < 0.1 + 0.1 to 9.0+ 1.0 pCi/g

Radium228 < 0.3 + 0.4 to 1.0 + 0.6 pCi/g

8.4.3 Analytical Results - Soil Samples Late Pleistocene/Holocene Alluvial/Eolian Deposits

Four soil samplesand one duplicatesamplewere collected from thenative horizon beneath the Holocene

Bay Mud Unit. The sample depth varied between 57 feet below ground surfaceto 90 feet below ground surface. Soil

samples from late Pleistocene/Holocenealluvial/eoliandeposits were analyzed for VOC, SVOC, pesticides/PCBs,

metals, asbestos,and radionuclides.Organiccompoundsandmetals detected in soil samplesfrom the late

Pleistocene/Holocenealluvial/eoliandepositsare listed in Tables 8-8 and8-10, respectively. Analyticalresultsfor

organiccompounds and metalsaresummarizedin Tables 8-9 and8-11, respectively. The summarytableslist the

numberof detected,non-detected,rejected,andqualifiedresultsforeach analytelistedin Tables 8-8 and8-10.

LaboratoryQAJQCdata aresummarizedin the QCSR.

8.4.3.1 Volatile Organic Compounds. Acetonewas detectedin one soil sample (M-025C-080).

8.4.3.2 Semivolatile Organic Compounds. SVOC detected in these soil samples are summarized

in Table 8-9. Bis(2-ethylhexyl)phthalatewas the only SVOCdetected. It was detectedonly in sampleM-001B-057.

8.4.3.3 Pesticldes/PCBs. Pesticides and PCBs were not detected in any of the soil samples from the

late Pleistocene/Holocenealluvial/eolian deposits (Table 8-8).
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8.4.3.4 Metals. Table 8-10 shows analyticalresults for metals from the late Pleistocene/Holocene

_' alluvial/eoliandeposits. All of the soil samplesfrom the second water-bearingzone (Table8-11) fall within the

limits of metal concentrationsfoundin typical soils (Table7-2) as def'medby Dragun(1988).

8.4.3.5 Asbestos. Asbestos was not detected in any of the soil samples.

8.4.3.6 Radionuclides. Five subsurface soil sampleswere collected from the second water-bearing

zone atdepths of 57 to 88 feet. A discussionof the radionuclidedatais presentedin AppendixK. The range of

values is:

Gross alpha 1.0 + 0.7 to 5.7 + 1.4 pCi/8

Gross beta 0.5 + 0.6 to 4.9 + 0.9 pCi/8

Radium 226 2.0 + 0.5 to 7.0 + 0.8 pCi/g

Radium 228 < 0.3 + 0.4 to < 0.3 + 0.4 pCi/g

8.4.4 Analytical Results - Groundwater Samples "A" and "E" Wells

Groundwatersamplesfrom"A"and "E"wellswereanalyzedforVOC,SVOC,pesticides/PCBs,TRPH,

_' metals,generalchemicals,andradionnclides.Organiccompounds,metals,andgeneralchemicalsdetectedin

groundwatersamplesfrom"A"and"E"wellsarelistedin Tables8-12,8-14,and8-16,respectively.Analytical

resultsfororganiccompounds,metals,andgeneralchemicalsare summarizedin Tables8-13,8-15,and8-17,

respectively.Thesummarytableslistthenumberof detected,non-detected,rejected,andqualifiedremits foreach

analytelistedin Tables8-12,8-14,and8-16. LaboratoryQAJQCdata aresummarizedin the QCSR.

8.4.4.1 Volatile Organic Compounds. Twelve VOC were detected in groundwaterfrom Site 1 in

at least one of the fourquarterlysamplingevents (Table 8-12). The compoundsare 1,1-dichloroethane,1,2-

dichloroethane,1,2-dichloroethene,acetone,benzene,chlorobenzene,ethylbenzene,methylene chloride, toluene,

trichloroethene, vinylchloride, and xylenes. VOC detected in the first water-bearing zone are summarized inTable 8-

13.

Figure 8-6 presentstheconcentrationof benzene,toluene,ethylbenzene,and xylenes (BTEX),acetone,and

chlorobenzenefor the wells where at least one of those compounds was detectedduring any one of the sampling

rounds. Figure 8-7 presents theconcentration of the chlorinated hydrocarbons 1,1-dichloroethane,1,2-dichloroethane,

1,2-dichloroethene,trichloroethene, and vinyl chloride for wells whereat least one of thecompounds was detected

during any sampling round. The highestconcentrations of VOC were detected in wells located along the western

_F' edge of the site. VOC concentrationswere by far thehighest in well M-O28Aduringthe first and second quarterly

samplingrounds. The concentrationof VOCdecreaseddramaticallybetween the second and thirdsamplingroundsin
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well M-028A, andthenincreasedslightlybetweenthe thirdandfourthquarterlysampling. Threegroundwater

sampleswere collected fromwell M-028A duringthe fourthquarterlysamplingevent. Anevaluationto determineff

the samplingprocedurewasoverpurgingthewell was performedon well M-028A dueto the dramaticdecreasein

concentrationsof VOCbetween thesecondquarterand thirdquarterof sampling. The f'wstwas collectedafter

purgingone well-bore volume. The normalsampleandduplicatesampleswere collectedafterthreewell-bore

volumes. These threesampleswere analyzedand arepresentedin Table8-12. It appearsthe samplingprocedureis

not over purgingthewell. VOCconcentrationshave increasedin well M-028E between the thirdand fourth

quarterlysampling. The concentrationof trichloroetheneand 1,2-dichloroetheneincreasedslightly in well M-0(OA

between thesecondand thirdquarterlysamplingrounds,andhave remainedstaticduringthe fourthquarterly

sampling. The concentrationsremainrelativelystaticin otherwells where VOCwere detected.

Acetonewas detectedin four samplesafterQCreview (Table 8-12). The highestconcentrationof acetone

was 1,600_tg/Lin the second quartersamplefrom well M-028A. Acetonewas not detectedduringthe fourth

quarterlysampling. Methylenechloridewas detectedin eight samplesat concentrationsrangingfrom 1.0 ;xg/Lto

1.4 gg/L. There is no apparentpatternto the spatialdistributionof acetoneof methylenechloride.

8.4.4.2 Semivolatile Organic Compounds. The concentrationsof the SVOC that were detected

in the groundwaterat Site 1 arepresentedin Table8-12 and on Figure8-8, and summarizedin Table8-13.

There areseveralsubsetsof SVOC thatwere detectedinthe groundwaterfrom the first water-bearingzone

and aresummarizedin Table 8-13, these include: aromatichydrocarbons(1,2-dichlorobenzene),PAil

(2-methylnaphthalene,acenaphthene,anthracene,chrysene,fluomnthene,fluorene,naphthalene,phenanthrene,and

pyrene),phthalatesCois(2-ethylhexyl)phthalateanddiethylphthalate),ethers(Bis(2-chloroisopropyl)etherand

bis(2-chloroethyl)ether),and phenols(2,4-dimethylphenol,2-methylphenol,and4-dimethylphenol).

There is no apparentpatternto thedistributionof bis(2-ethylhexyl)phthalate.All of therestof the SVOC

weredetectedin wellsfoundalongthewesternedgeof thesite. ThegreatestnumberofSVOCweredetectedin wells

M-001E,M-029A,andM-029E.Thehighestconcentrationof an SVOCdetectedwasan estimateof4,000_tg/Lof

2,4-dimethylpbenolduringthesecondquarterin wellM-028A.

8.4.4.3 Pesticides/PCBs. Neither pesticides nor PCBs were detected in the groundwatercollected

from"A" and "E"wells at Site 1 (Table8-12).

8.4.4.4 Total Recoverable Petroleum Hydrocarbons. TRPH were detected in 20 samples

duringthe quarterlygroundwatersampling(Table 8-12). The concentrationsin the samplesrangedfrom0.2 mg/L to

7.9 mg/L (Table 8-13). TRPHwas detectedin groundwatersamplesfromwells M-028A and M-(Y29Aduringall

threequarterlysamplingevents. Forthe first four roundsof groundwatersampling,thequarterlyconcenwationsin
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well M-028A were 0.6 rag/L, 0.2 rag/L,0.6 rag/L,and0.6 rag/L,respectively. For the f'u'stfourroundsof

groundwatersampling,the quarterlyconcentrationsin well M-029A were 1.9 rag/L, 0.9 rag/L, 7.9 rag/L, and4.0

rag/L, respectively.

8.4.4.5 Metals. Table 8-15 is a summaryof the comparisonof the groundwatersamples from the first

water-_ng zone at Site 1with the groundwatersamplesfrom the upgradient"A" wells at theRunwayArea.

Resultsfrom themetals analyses from eachquartersgroundwatersamplesarecomparedto the upperlimit of the 95

percentD5 percentstatistical toleranceinterval of backgroundconcentrationsmeasuredin upgradientRunwayArea

samples for that quarter. The tolerance intervalis calculated independentlyfor each qumLaflysampling event in order

to take seasonal fluctuations into account. Table 8-15 presents the numberof qualified detections, non-qualified

detections, and non-detected values are listed along with the minimum andmaximum values repotted and thenumber

of samples with concentrationsexceeding background.

8.4.4.6 General Chemicals. General chemical analyses performed on the groundwatersamples from

the "A" and "E"wells includetotalacidity, total alkalinity,chemical oxygen demand,hardness,TDS, specific

conductance,pH, temperature,totalorganiccarbon,asbestos,chloride,cyanide, fluoride,nitrogen(nitriteandnitrate),

andsulfate. Resultsof the generalchemicalanalysesare listedin Table 8-16 and summarizedinTable 8-17.

Basedon TDS values, the groundwaterin the first water-bearingzone is freshto brackish. There appears to

be elevated concentrationsof sulfate and chloridealong thewestern edge of the site.

8.4.4.7 Radlonuclides. Wells at 14 locations were used to obtain93 water samples from the fn'st

water-bearingzone, 63 samplesfrom the "A"wells and 30 from the "E"wells. A discussionof the radionuclidedata

is presentedin AppendixK. The range of values is:

Grossalpha < 0.1 ± 3.0 to 189 ± 87.7 pCi/L

Grossbeta < 0.3 ± 10.7 to 300 _ 178pCi/L

Radium226 0.1 ± 0.6 to 39.0 ± 3.9 pCi/L

Radium228 < 0.3 ± 0.5 to 6.6 ± 1.1 pCi/L

8.4.5 Analytical Results - Groundwater Samples "B" and "C" Wells

Groundwatersamples from "B" and "C" wells were analyzed for VOC, SVOC, pesticides/PCBs, TRPH,

metals, generalchemicals, andradionuclides. Organiccompounds, metals,and generalchemicals detectedin

groundwatersamples from "A" and "E" wells are listed in Tables 8-18, 8-20, and 8-22, respectively. Analytical

'_' results fororganic compounds, metals, and generalchemicals are summarizedin Tables 8-19, 8-21, and 8-23,
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respectively. The summarytableslist the numberof detected,non-detected,rejected,andqualifiedresults foreach

_ analytelisted in Tables8-18, 8-20 and 8-22. LaboratoryQA/QCdataaresummarizedin theQCSR.

8.4.5.1 Volatile Organic Compounds. Five volatile organic compounds were detected in the

groundwaterfromthe "B"and "C" wells at Site 1 (Table8-18). Table8-19 summarizesthe reportedconcentrations

of acetone,carbondisulfide,chloroform,chloromethane,and toluene.

Acetone was detected in four samplesat concentrationsranging from2.6 Bg/L to 29 Bg/L. Acetone was

not detected in consecutive sampling events in any of the wells. Carbon disulfide was detected in the second

quarterly groundwater sample from well M-001B at a concentration of 7.3 I_g/L(7.2 Bg/L for the duplicate).

Chloroform was detected in the fLrSttwo quarterly sampling events of well M-001B at the same concentration of 1.8

Bg/L (1.5 [tg/L for the second round duplicate sample), and detected in the fourthquarter sampling event in well M-

025C at a concentration of 1.1 Bg/L. Chloromethane was detected at a concentration of 3 lxg/Lduring the third

quarterly sampling of well M-027B. Toluene was detected during the fourth quarterly sampling in well M-007C and

M-027C in concentrations of 2.5 Bg/L and 2.0 lxg/L, respectively.

8.4.5.2 Semivolatile Organic Compounds. Bis(2-ethylhexyl)phthalate and butylbenzylphthalate

were detected in groundwater from "B"and "C" wells during the quarterly samplingprogram (Table 8-18).

Bis(2-ethylhexyl)phthalatewas detected in seven samples withoutan apparent pattern to the spatial or

temporal distribution Butylbenzylphthalatewas detected in the secondround duplicate sample from well M-001B.

8.4.5.3 Pesticides/PCBs. Neither pesticides nor PCBs were detected in the groundwaterfrom "B" and

"C" wells at Site 1.

8.4.5.4 Total Recoverable Petroleum Hydrocarbons. TRPH was not detected in any of the

samples.

8.4.5.5 Metals. Results from the metals analyses from each quarter'sgroundwatersamplesare

comparedto the upperlimit of the 95 percent/95percent statisticaltolerance interval of background concentrations

measuredin upgmdientRunwayArea samples forthat quarter. The tolerance interval is calculated independently for

eachquarterly sampling event in order to take seasonal fluctuations into account. A summary of this comparison is

presented in Table 8-21. Thenumber of qualified detections,non-qualifieddetections, and non-detected values are

listed along with the minimum and maximum valuesreported and the number of samples with concentrations

exceedingbackground.
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8.4.$.6 General Chemicals. Generalchemical analyses performedon the groundwatersamples from

_' the "B" and"C"wells include totalacidity,total alkalinity,chemicaloxygen demand,hardness,TDS, specific

conductance,pH,temperature,totalorganiccarbon,asbestos,chloride,cyanide, fluoride,niffogen(nitriteand nitrate),

and sulfate. Resultsof the general chemicalanalysesare listed in Table8-22 and summarizedin Table8-23

BasedonTDSdata,groundwaterin thesecondwater-bearingzoneis brackishto saline. Sulfateandchloride

concentrationsappearto be elevatedin allwells.

8.4.5.7 Radionuclides. Wellsat fourlocationswereusedto obtain24 watersamplesfromthe second

water-bearingzone, 10samplesfromthe "B"wellsand 14fromthe"C"wells. A discussionof theradionuclidedata

is presentedin AppendixK. Therangeof valuesis:

Grossalpha < 0.1 +_41.3 to 269 _+106 pCi/L

Grossbeta < 0.3 _+3.0 to 247 _+172pCi/L

Radium226 0.6 + 0.4 to 4.3 + 1.8 pCi/L

Radium228 < 0.3 + 0.7 to 4.1 + 1.0 pCi/L

8.5 SUMMARY AND CONCLUSIONS

Aerial photographsindicate thatdisposalactivitieswere conductedprimarilyat the northwesterncomer of

Site 1 (Figures 8-2 through8-4). The landfill is underlainby the hydraulicfill unit.

Generally,both the HoloceneBay MUdUnit and the late Pleistoceneestuarinedeposits aregood aquitards

with low vertical hydraulic conductivities and large areal distribution. However, according to theboring log of well

M-007C along theeastern perimeter of thesite, the Holocene Bay MUdUnit becomes coarsergrained (sandy)towards

theeast and does not appear to be a complete aquitard. Therefore, the fast and second water-bearing zones may not

be hydraulicallyseparated along the eastern portion of Site 1. At present, no information is available to locate the

eastern boundary of the clayey portion of theHolocene Bay Mud Unit. Results of the investigationconcluded the

following:

8.5.1 Soils

Forty soil samples were collected from the flU. Fourteenof the samples were collected from the surface.

Twenty-six of the forty samples were collected from depths ranging from 2 feet to22 feet below ground surface.

Foursoil samplesandone duplicatesamplewerecollected from thenative horizonbeneath theHolocene

Bay MudUnit. The sampledepthvariedbetween 57 feet below groundsurfaceto 90 feet below groundsurface.
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8.5.1.1 Fill Samples. SVOC and pesticides/PCBs were detected in soil samples collected from well

clustersM-027, M-028, M-029, andM-001. Wellcluster M-001 is locatednear thebum area(Figure8-4). The

highestconcentrationof PAH, a subsetof SVOC, were detectedin thesurface samplefrom boringM-028. The

highestconcentrationof pesticides/PCBs(DDD, DDE, DDT, dieldrin,chlordane,andAroclor-1260)were detectedin

boringsat well clusters M-028 and M-029 between2.0 and 2.5 feel The pesticides/PCBfoundin shallowsoil

samplesmay be relatedto pastweed conlrolpractices. Pesticides/PCBswere notdetectedin deepersoil samples.

TRPH and O&G were detected in surface soft samples collected from borings at Site 1. Similar to the

discussion presented in Section 7.5.1, results of the TRPH analysis included both light and heavy fractions of

petroleum hydrocarbons. Therefore, any assessmentand conclusionsof the extent of petroleumhydrocarbons in

subsurface soil under this area that are based on these results would not be appropriate.

Metals detected in soilsamples from the fill were compared to the upper limit of the 95 percent/95percent

statistical tolerance interval of background soil samples collected upgradient in the Runway Area. Metals found at

concentrations exceeding this limit may exceed background. Consistently, soil samples collected from well cluster

M-001 had the highestconcentration of metals. The M-001 cluster is located in the burn area that was used in the

early 1950s as the primarydisposal locationfor base refuse. The significance of the presence of metals above the

backgroundlevels will be furtherevaluatedduringtherisk assessment to be performedduring the comprehensive

RI/FS process.

8.5.1.2 Late Pleistocene/Holocene Alluvial/Eolian Deposits Samples. With the

exceptionof acetoneand bis(2-ethylhexyl)phthalate,organiccompoundswere not detectedin soil samplescollected

in late Pleistocene/Holocenealluvial/eoliandeposits. Bis(2-ethylhexyl)phthalatewas detected in one sample. BIS(2-

ethylhexyl)phthalateis commonlyfound in materialmade of plastic, and it is a common laboratorycontaminanL It

also maybe found inplastic implementsand gloves used to decontaminatefield samplingequipment. Furthermore,

it was only detectedin a single sample and there is no apparentsource. Therefore, the unqualifiedbis(2-

ethylhexyl)phthalateis thoughtto be either a laboratorycontaminantor a samplingartifact. Based on theresults of

the chemical analyses, there is no evidence to indicate thatsubsurfacesoils of the late Pleistocene/Holocene

alluvial/eoliandepositshave been impactedby compounds foundin theartificialfill.

8.5.2 Groundwater

The shallow or first aquiferconsists of the first water-bearing zoneand the second water-bearingzone. The

fast water-bearing zone is found in the hydraulicfill above the Holocene Bay Mud Unit whereas the second water-

bearing zone is encountered in thesandand clayey sand unitlocated between the HoloceneBay Mud Unit and the late

Pleistocene estuarinedeposits.
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Generalgroundwatergradientsin boththefirstandsecondwater-beatingzones at Site 1 are to thenorthand

east (toward the Oakland Inner Harbor and San Francisco Bay). Tidal fluctuations do not appear to significantly

reverse groundwater gradients in either water-bearing zone.

8.5.2.1 First Water-Bearing Zone. Based on the RWQCB's TDS criteria, groundwater in the In'st

water-bearingzone is classifiedas freshto brackish. The upperportionof thefirstwater-bearingzone is generally

fresherwhile the lowerportiontends to be brackish. The lowerTDS groundwaterfoundin the upperportionof the

firstwater-bearingzone is believed influencedby infiltrationof surfaceor rainwaterthroughunpavedor grassyareas

aroundthe site. Saltwaterfromthe nearbySanFranciscoBay would likelyreplacethe perchedfresh waterif it were

to be pumped. Because of probablesaltwaterintrusion,the shallowportionof thefirst water-bearingzone is not a

practicaldrinkingwatersource.

Groundwater for chemical samples was collected, quarterly for one year, from a total of 21 "A" and "E"

wells in Site 1.

VOC detectedin "A" and "E" wells include 1,1-DCA, 1,2-DCA,1,2-DCE,TCE, vinyl chloride,

chlorobenzene,BI_e.X,andacetone. Downgradientwells thatappearedto havebeenimpactedby chemicalsdisposed

in the landfill areM-027A, M-028A, M-028E, M-029A, M-029E,M-001A, and M-001E. The concentrationsof

_' VOC decreasedramaticallybetweenthe secondand thirdquarterlysamplingevent in M-028Aand increase slightly

with time in M-001A. The VOC concentrations in the rest of the wells remain relatively constant with time.

With the exception of bis(2-ethylhexyl)phthalate,SVOC were detectedonly in well clustersM-028, M-029,

and M-001. SVOC detected in these wells include PAH, phenols and phthalates. All of these wells are

downgradientwells from the landfill. Bis(2-ethylhexyl)phthalatewas detectedin wells throughoutthesite. Itis a

plasticizerused commonly in laboratoryand field samplingequipment,and the detectionsare thoughtto be

laboratory contaminants or samplingartifacts. The concentrationof SVOC decrease with time in M-028A and

remain relatively constant with time in the rest of the wells.

Onlya few of the metalswere detectedin groundwatersamplesat concentrationsabove the upperlimit of

the 95 percent/95percentstatisticaltoleranceintervalfor backgroundconcentrationsfor thissite. However, thereare

no trendsto indicate that these metals areconsistentlydetectedin groundwatersamplescollectedfrom any well

exceeding the backgroundconcentrations.Radionnclideswere foundatconcentrationsabovethebackgroundlevels.

The significanceof the presenceof metalsand radionuclidesabove the backgroundlevels will be furtherevaluated

during the risk assessment to be performedduringthe comprehensiveRI/FS process.

8.5.2.2 Second Water-Bearing Zone. Based on the RWQCB's TDS criteria, groundwater in the

secondwater-bearing zone is classified as brackish to saline.
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Groundwatersampleswere collected fromfive "B"and "C"wells forchemicalanalyses. Low levels of

VOC (<29 Ixg/l)and SVOC(<10 llg/L) weredetectedin these groundwatersamples. TheseVOC andSVOCare

acetone,carbondisulfide,chloroform,chloromethane,toluene,bis(2-ethylhexyl)phthalate,butylbenzylphthalate.

Acetoneand bis(2-ethylhexyl)phthalatedetectionsthatwerenotqualifiedafterQCreview areattributableto

laboratorycontaminationorsamplingartifacts. Carbondisulfideandchloroformwere only detected in samples from

well M-001B at concentrationsless than7.3 _g/L and 1.8 _g/L, respectively. Chloromethanewas only detected

once in well M-27B ata concentrationof 3.0 ktg/L. Carbondisulfide andchloromethanearecommonly foundin

reducingenvironments(Dragun,1988). Toluenewas detectedin two wells at 2.5 l_g/Land2.0 tlg/L, respectively.

Pesticides/PCBs and TRPHwere notdetectedin any of the samplesfromwells at Site 1. Thereareno apparenttime

trendsto the concentrationof organiccompoundsdetectedin thesecondwater-bearingzone.

Onlya few of themetalsaredetectedin groundwatersamplesatconcentrationsabove the upperlimit of the

95 percent/95percent statistical tolerance interval for backgroundconcentrationsfor this site. However,there are no

trends to indicate that these metals are consistentlydetected in groundwater samples collected from any well

exceeding the background concentrations. Radiouuclideswere found at concentrationsabove thebackground levels.

The significance of the presence of metals and radionuclidesabove the background levels will be furtherevaluated

during the risk assessment to be performed during the comprehensive R//FS process.

8.5.3 Landfill Leakage

Localizedgroundwaterin the fast water-bearingzone in thedowngradientdirection(wells along the western

edge of the landfill)appearstohavebeenimpactedby VOCand SVOC,whereasgroundwaterin the secondwater-

bearingzone in this downgradientdirectiondoesnotappear to containelevatedlevels of organiccompounds.

It is believed that the currentgroundwatermonitoringnetwork is adequateto monitorthe qualityof

groundwaterin the f'wstand secondwater-bearingzones leaving Site 1. Withthe exceptionof TRPH,adequatesoil

datafor VOC, SVOC,pesticides/PCBs,metals, and generalchemicalsare available to initiatepreliminaryrisk

assessment study. Additionalsoil samplingmaybe requiredat Site 1 to supplementthe TRPHdata.
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M-OO1-E Quarter 1st 2nd 3rd 4th

Benzene 3.1 2.6 3.4 4.9Ethylbenzene 2.1 1.7 2.2 4.7
Toluene 1.2 1.1 1.3 1.6
Xylenes,Total 12 8.9 12 23
Chlorobenzene 6.2 3.8 6.6 12
Acetone 2.8UJ <2.0 <2.0 <2.0

M..003-A Quarter 1st 2nd 3rd 4th

Xylenes, Total <1.0 13 <1.0 <1.0

M-002-A

M-O04-A Quarter 1st 2nd 3rd 4th

Acetone 15UJ <2.0 <2.0 <2.0

M-001-A Quarter 1st 2nd 3rd 4th "_¢_.

Benzene 1.0 1.0 <1.0 <1.0 M-001-E "_

Xylenes,Total 2.4 1.6 <1.0 <1.0 _._ OAKLAND INNER HARBOR
Acetone 8.5UJ <2.0 <2.0 <2.0 M-001-A L_

M-004-A M-005-A Quarter lst/Dup 2nd 3rd 4th

M-029-E M-005-A Acetone 2.6UJ/<2.0 4.0 <2.0 <2.0

M-0_-E Quarter 1st 2nd/Dup 3rd 4_h I

IM-029-A Quarter 1st 2nd 3rd 4th Benzene 1.8 2.2/2.0 1.8 14

Benzene 3.7 6.0 5.7 6.5 Acetone 5.4UJ 3.8UJ/3.7UJ <2.0 <2.0 <>
Chlorobenzene 2.0 <1.0 <1.0 <1.0 M..006-A Quarter 1st 2nd/Oup 3rd 4th

Acetone <2.0 6.8UJ <2.0 <2.0 Alpha Acetone <2.0 <2.0/3.OUJ <2.0 <2.0
Area

M-028-E

_ M-028-E Quarter let 2nd 3rd 4thM-028-A Quarter lst/Dup 2nd 3rd4thlDup/Dup I Benzene 7.1 21 8.6 13
Benzene <2,5001<1,000<500 26 19/13/14 I M-028-A Chlorobenzene 4.2 15 3.8 13
Ethylbenzene <2,500/<1,000 <500 26 13/<101<10 I
Toluene <2,500/1,100 1,200 69 <101<101<101 ! [ -_ Acetone <2.0 10.OUJ <10 <10
Xylenes, Total <2,5001<1,000<500 78 17/13/13 II _ L
Chlorobenzene <2,5001<1,000<500 51 20/16/16 II

Acetone <5,000/<2,000 1,600 <20 <20/<20/<20 1 \ []

L
I 3rd 4th _'/B M-007-C

M-O27-E Quarter 1st 2nd M-02 -

Acetone 6.7 2.5UJ <2.0 <2.0 I _ M-027-E
M-027-A Quarter 1st 2nd 3rd 4th I M-008-E Quarter 1st 2nd 3rd 4th I

I IM-027-C Chlorobenzene <1.0 <1.0 1.7 <1.0 Xylenes,Total <1.0 <1.0 <1.0 2.2

SAN FRANCISCO BAY 13 M-008-A J

M-026-1 '

Quarter 1st 2nd 3rd 4th/Du Runway 7-25

I M-025-E Quarter 1st 2nd 3rd 4th /Acetone <2.0 <2.0 <2.7 <2.0 ! Acetone 3.5UJ <0.2 <2.0 <2.0/<.0

Notes:

ConcentrationsofChlorobenzene,AcetoneorBETXreported M-025-C
abovethedetectionlimitsareincludedinthisFigure.
All Chlorobenzene, Acetone and BETX are in concentrations of pg/L.

_IL J =Qualified,estimate NAVALAIR STATION ALAMEDAUJ= Qualified,estimatednotdetected ALAMEDA, CALIFORNIA
R = Rejected _.-----x------_-----------_ SITE 1 - DISPOSAL AREA

0 200 400 _ _ CONCENTRATION OF CHLOROBENZENE< = Analyte reported below detection limit
SCALEINFEET _ ACETONE AND BETX IN "A" AND "E" WELLS
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(
M-001-A Quarter 1st 2nd 3rd 4th M-002-A Quarter 1st 2nd 3rd 4th

MethyleneChloride <1.0 <1.0 <1.0 1.2 1,2-DCE,Total 17 17 47 44
TCE 16 13 39 45
MethyleneChloride 1.2 <1.0 <2.0 <2.0 M-002-E Quarter 1st 2nd 3rd 4th

M-001-E Quarter 1st 2nd 3rd 4th TCE <1.0 <1.0 2.1 1.8

1,2-DCE, Total <1.0 <1.0 <1.0 1.3 1,2-DCE,Total <1.0 <1.0 <1.0 1.1
Chlorobenzene 6.2 3.8 6.6 12 MethyleneChloride 1.2 <1.0 <1.0 <1.0
MethyleneChloride 1.4 <1.0 <1.0 <1.0 M-002-A

M-004-A Quarter 1st 2nd 3rd 4th

M-029-E Quarter 1st 2nd/Dup 3rd 4th _ Vinyl Chloride 1.1 3.0 1.3 1.3
1,2-DCE, Total 12 10/7.8 5.4 5.0
VinylChloride <1.0 3.9/2.8 1.3 <1.0 _.p OAKLAND INNER HARBOR
MethyleneChloride <1.0 <1.0/1.2 <1.0 <1.0 M-001-A _P_

M-004-A M-O05.-A Quarter lst/Dup 2rid 3rd 4th

M-029-E M-005-A 1,2-DCE, Total 2.4/2.6 2.1 2.5 1.6
\ M-003-A Quarter 1st 2nd 3rd 4tWDu Vinyl Chloride 2.0/2.7 4.5 2.1 1.5

M-029-A Quarter 1st 2rid 3rd 4th TCE 1.4 1.8 <1.0 <1.0/<1.0 1.1/<1.0 <1.0 <1.0 <1.0
VinylChloride <1.0 <1.0 <1.0 <1.0/1.1

1,2-DCE, Total 1.6 1.6 1.4 <1.0
Vinyl Chloride 1.4 1.6 <1.0 <1.0 (_
Chlorobenzene 2.0 <1.0 <1.0 <1.0

Alpha M-006-A M-006-A Quarter 1st 2nd/Dup 3rd 4th
Area u

M-028-E 1,2-DCA <1.0 <1.012.0 <1.0 <1.0

M-028-E Quarter 1st 2nd 3rd 4th M-028-A Quarter tsVDup 2nd 3rd 4th/Dup/Dup
1,1-DCA <1.0 <2.0 1.1 <5.0 M-028-A 1,1-DCA <2,500/<1,000 <500 11 <10/<10/<10
1,2-DCE, Total 2.3 <2.0 1.5 100 1,2-DCA <2,500/<1,000 <500 <10.0 <101<10/<10
VinyIChloride <1.0 3.5 69 140 1,2-DCE,Total 45,000129,000 10,000 14 1601120159
Chlorobenzane 4.2 15 3.8 13 TCE <2,5001<1,000 <500 <10.0 <10/<10/<10

VinylChloride 15,00016,000 11,000 170 310/160/160
Chlorobenzene <2,500/<1,000 <500 51 20/16/16

m-oo-A
M-O27-E Quarter 1st 2nd 3rd 4th IL M-027-B M-007-C

1,2-DCE 5.7 6.9 5.9 7.0 I _ '_M"()21+o+c+°o<,.o<1.o<,.o +, ouo++t, +

MMI_2_!_i 1,2-DCE, Total 6.9 7.3 7.0 3.8 M-008-A

SAN FRANCISCO BAY . Chlorobenzene <1.0 <1.0 1.7 <1.0
MethyleneChloride <1.0 <1.0 <1.0 1.1

Runway 7-25

Notes:

Concentrations of Chlorinated Hydrocarbonsreported

t above the detection limits are included in this Figure. M-025-E

All Chlorinated Hydrocarbons are in concentrations of pg/L M-025-C M-O25-A Quarter 1st 2nd 3rd 4th
J = Qualified, estimate 1,2-DCE, Total <1.0 1.1 1.0 <1.0/<1.0

UJ = Qualified, estimated not detected VinylChloride 3,8 5.9 4.9 2.6/4.2

NS = Not Sampled

1_ DCA= Dichloroethane AY NO.1 NAVALAIR STATION ALAMEDADCE = Dichloroethene ALAMEDA, CALIFORNIA

TCE = Trichloroethene _----------_ SITE 1 - DISPOSAL AREAo 200 400

CONCENTRATION OF CHLORINATED< = Analyte reported below detection
SCALEINFEET HYDROCARBONS IN "A" AND "E" WELLS

FIGURE 8-7
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I M-002-A Quarter 1st 2nd 3rd 4th IIBis(2-ethylhexyl)phthalate <4.0 <2.0 <2.0 6.1UJ

_r M-001-E Quarter 1st 2nd 3rd 4th

2,4-Dimethylphenol 53 39 45 42 i I M-002-E Quarter 1st 2nd 3rd 4th II
2-Methynaphthalene 3.1 3.5 3.4 3.8 \ I I2-Methylphenol 2.2 <4.0 <4.0 2.8 Bis(2-ethylhexyl)phthalate <4.0 2.9 20UJ 3.8UJ
Acenaphthene 3.4 3.7 3.1 3.5 \ Diethylphthatate <2.0 <1.0 <2.0 24
Fluorene 1.2 <2.0 <2.0 1.5 _ M-OO5-A Quarter 1st 2nd 3rd 4th
Naphthalene 99 100 110 100 \ Bis(2-ethylhexyl)phthalate<2.0/<2.0 2.3 <5.0 6.5UJ

Phenanthrene 1.8 <2.0 <2.0 2.0 \ Fluoranthene <1.01<1.0 1.0 <2.5 <1.0Bis(2-chloroisopropyl)ether<I.0 4.4 3.3 <1.0 M-O03-A Quarter 1st 2nd 3rd 4th/Dup Pyrene <1.0/<1.0 1.0 <2.5 <1.0
Bis(2-ethylhexyl)phthalate <2.0 4.6 <4.0
Diethylphthalate <1.0 <2.0 <2.0 Bis(2-ethylhexyl)phthalate <2.0 <2.0 4.6 72UJ/64UJ

Phenol <2.0 <2.0 <2.0 M-002-A

M-004-A Quarter 1st 2nd 3rd 4th

Bis(2-ethylhexyl)phthalate <2.0 4.0 7.3 120UJ

M-001-A Quarter 1st 2nd 3rd 4th

Bis(2-chloroisopropyl)ether<1.0 <1.0 2.0 2.1 M-001-E

Bis(2-ethylhexyl)phthalate <2.0 3.0UJ <4.0 2.9UJ _.p OAKLAND INNER HARBOR
Diethylphthalate <1.0 <1.0 <2.0 110 M-001-A _J"

M-O29-E Quarter 1st 2nd/Dup 3rd 4th M-029-E M-029-A Quarter 1st 2nd 3rd 4th

Acenaphthene <2.0 1.4/1.4 1.6 1.3 Acenaphthene <2.0 4.0 4.0 3.2
Bis(2-ethylhexyl)phthalate<4.0 <1.0/1.5J 3.0 2.7UJ M-006-A Quarter 1st 2nd/Dup 3rd 4th
Chrysene <5.0 <1.0/1.1 <1.0 <1.0 M-029-A Bis(2-chloroisopropyl)ether<2.0 6.3 5.9 6.4

Bis(2-chloroethyl)ether <3.0 1.3 1.6 <1.0 Bis(2-ethylhexyl)phthalate <2.0 3.7UJ/45UJ 11 6.5UJ
Fluoranthene <2.0 1.7/4.1 2.0 <1.0 Bis(2-ethylhexyl)phthalate<4.0 3.4 5.8 2.9UJ Diethylphthalate <1.0 <1.0/<1.0 <2.0 5.4
Naphthalene <2.0 1.1/<1.0 1.8 1.4 Fluorene <2.0 1.4 1.4 1.1 Napthalene <1.0 <1.0/<1.0 <2.0 1.2
Phenanthrene <2.0 1.5/1.6 1.9 1.1 Phenanthrene <2.0 <1.0 1.4 <1.0

Alpha
Pyrene <2.0 2.1/4.2J 2.5 <1.0 Diethylphthalate <2.0 <1.0 <1.0 11Diethylphthalate <2.0 <1.0/<1.0 <1.0 85 Area

M-028-E

M-028-A Quarter lsVDup 2nd 3rd 4th/Dup
M-O28-E Quarter 1st 2nd 3rd 4th

M-028-A 1,600/2,100J 4,000J 260 <2.014.8

1,2-Dichlorobenzene <2.0 1.1 1.1 1.3 __ _]= 2-Methylphenol 210J/190J 480J <20 <2.0/<2.0 M-007-A Quarter 1st 2nd 3rd/Dup 4th

Acenaphthylene <2.0 1.2 <1.0 <1.0 Naphthalene <40/<80R <100R 15 2.116.5
1,4-Dichlorobenzene <1.0 <1.0 <1.0 1.3 1,2-Dichlorobenzene <40/<80R <100R <10 3.1/8.9 Bis(2-ethylhexyl)phthalate <2.0 26UJ 6.7UJ/3.5 840
Bis(2-ethylnoryl)phthalate<4.0 <1.0 8.9UJ 26 1,4-Dichlorobenzene <100/<100 <100 <10 <1.012.3

4-Methylphenol <80!390J <200R <20 <2.01<2.0
Bis(2-chtoroisopropyl)ether <40/<80R <100R <10 <1.0/2.1

M-O27-E Quarter 1st 2nd 3rd 4th _ Bis(2-ethylhexly)phthalate <80/<160R <100R <10 3.7/1.5

Bis(2-ethylhexyl)phthalate <2.0 1.5 2.8 5.6UJ M-027-B M-007-CII

M-O08-A Quarter 1st 2nd 3rd 4th /

M-027-C M-027-A Quarter 1st 2nd 3rd 4th M-008-A j_ Bis(2-ethylhexyl)phthalate 2 14UJ <4.0 2.4UJ I
SAN FRANCISCO BAY _3 Bis(2-ethylhexyl)phthalate <2.0 1.7 4.1 8.7UJ _ _

M-O26-A Quarter 1st 2nd 3rd 4th

Bis(2-ethythexyl)phthalate <2.0 <2.0 2.4UJ 12UJ
M-O26-E Quarter 1st 2nd 3rd/Dup 4th

Bis(2-ethylhexyl)phthalate <2.0 <2.0 <2.0/2.2UJ 53

I M-025-E Quarter 1st 2nd 3rd 4th | Runway7-25LDiethylphthalate 3.1 <1.0 <1.0 1.3

Bis(2-ethylhexyl)phthalate<2.0 <2.0 <2.0 54 M-025-A Quarter 1st 2nd 3rd 4ttVDup _ M-009-A Quarter 1st 2nd 3rd 4th I

Bis(2-ethylhexyl)phthalate <2.0 <2.0 5.4UJ 8.4UJ/8.SUJ M-00_ Bis(2-ethylhexyl)phthalate <2.0 <1.0 2.7 4.SUJ

I
M-025-E

t M-025-C

Notes:

Concentrations of SVOC reportedabove

the detection limits are included in this Figure. NO. 1 NAVAL AIR STATION ALAMEDA

._, All SVOC are in concentrations of pg/L. ALAMEDA, CALIFORNIAJ = Qualified,estimate _ SITE 2 - DISPOSAL AREA

0 200 4oo UJ= Qualified,estimatednotdetected ___ CONCENTATION OF SEMIVOLATILE
R= Rejected "_ _ ORGANIC COMPOUNDS IN "A" AND "E" WELLSSCALE IN FEET
NS = Not Sampled

< = Analyte reported below detection limit FIGURE 8-8
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